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Wind, -which ſhot tbro Part of the Pa riſes 
of Termonomun gan and Urney, in the 
County of Tyrone, on Wedneſday October 
11, 1752. by Wm. Henry, D. D. Rector 

of the. Pariſh « of ' Urney : Communicated by 


F. R. . 


Read Jan. 11. 
1753 ˙ 


Hz air for the whole 3 was ſerene 
and calm; ſometimes a gentle breeze 


from the ſouth-eaſt. About four of the clock in the 
afternoon, the ſky ſeemed to open; and there was a 
flaſh of lightning — the ſouth-eaſt. In the ſpace of 


half an hour after, there was heard thunder, as at a 
great diſtance, from the ſame point. About five the 
ſky was a little overcaſt with clouds ; but the air con- 
tinued in a dead calm. On a ſudden there was 
heard a violent ruſhing noiſe ; the ſky ſeemed to open, 

and emitted a flaſh of lightning, but no noiſe of thun- 


lence of which nothing could reſiſt. 
This ſtream of wind, ſo far as can be traced by 


continued its courſe for three miles from ſouth-eaſt 
to north-weſt. The violent current of it ſeemed to 
be confined to a ſpace about 16 feet in breadth, and 
the whole body of the air in motion did not exceed 


lowing particulars, which happened -in the little 
A village 


1 ” Abenins of an a Stream of 


the right bonourable the Lars Gag, 


der; and a ſtream of wind rr enſued, the vio- 


the effects, aroſe from a glin called Allgolan, and 


ſixty feet, as may be computed from ſome of the fol- 


{ 2 ] 
village of Liſnacloon in the pariſh of Termonomun- 
gan, and the edge of the pariſh of Urney. 

At the diſtance of a mile to the ſouth-eaft of this 
village, it cut a line thro' ſeveral clamps of turf, 
* Which were ſtanding in a bog, and tumbled down 
all the clamps in this line. Thence it croſs d the 
river Derge, in the ſame line, and daſh'd up the wa- 
ter with great noife and violence, as was obſerved 
by John Kyle, who has mills on the river, and feve- 
ral others. 'Thence, in the ſame line, and at the 
| | ſpace of half a mile, it took the village of Liſnacloon, 
| aw | Where there are 13 dwelling-houſes, beſide office- 
houſes, belonging to farmers and cottagers, ſcattered 
| irregularly. 
1ſt, It daſhed down an hay-ſtack belonging to 
Wm. Montieth, which was the firſt object in its way; 


and ſtripped intirely twelve feet off the roof of his 


dwelling-houſe. 


 2dly, It knocked down Henry Carola s turf-ſtack, 
and eure ſome of the turf above 30⁰0 yards over 
the cabbins into the fields. 
3dly, At the diſtance of 69 9 paces, it took Henry 
Crawford's houſe. Full in the broadfide of which, 
it ſtripped 59 feet, leaving each of the ends, above 
and below the ſtream of air, quite unmoved. This 
particular points out its utmoſt breadth. 
Alt the back of this houſe it overſet an hay-rick, 
which ſtood in its line; but did not ruffle any of the 


corn-ſtacks, which ſtood within a few yards to the 
north fide. 


4. It knocked off eight feet of the roof of Solomon 
Folliot's kiln, n ſtood in its line. 


8. It 


31 


5. It levelled $55 feet of David Montieth's gardens 
ditch. 


6. It levelled, in the ſame direct line, Wm. Fol- 


hot the younger's hay-ftack, which ſtood ſouth- eaſt 
from his houſe. 


7. It burſt with — violence thro' his co w- 
houſe, and cut a paſſage of 16 feet quite thro' it, 
and carried fome of the ribs of the houſe before it 
400 yards into the field : The reft of the houſe was a 
Little ruffled. His wife, who was gone into the cow- 
houſe a minute before, was knocked down by one of 
the ribs falling. She declared, that it was a dead calm 
the minute before; when, on a ſudden, ſhe ſaw a 
Maſh of lightning, a heard and felt the violent 
I ſtorm; but heard no thunder. 
Old William Folliot, aged 93, who was walking 
in the field, at the tack of the houſe, was blown = 
down, and grievouſly bruiſed. He faw the light= | 
ning, but heard no thunder. 
Solomon Folliot, being in the ſame field (but out 
of the line, in which the ſtream of wind paſſed) 
felt no wind, but heard a mighty ruſhing noiſe, and 
ſaw the timber, thatch, turf, and duſt of the houſes, 
fly by him, at the diſtance of forty yards. He ſaw 
a flight of rooks daſhed down in the ſame field. 
In this village are ſeveral other inhabited houſes, 
both on the north and ſouth ſides of the courſe of | 
this ſtream, none of which were in the leaſt ruffled. 1 
The air continued ſtill, among theſe houſes; and the 
inhabitants ſtood aſtoniſhed, on ſeeing the ſudden 
devaſtation ſo near them. | 
After paſſing this village, the ſtream was conti- 
pued in the ſame line, but with leſs violence, to a 


A 2 large 


441 


large hill in the rariſh of Urney, which is called 
Muckle; and, on the north fide of the hill, at the 
diſtance of a mile from Liſnacloon, burſt open the 
door of John Ranking, a weaver, and broke down 
a web in his loom. As at this laſt place it entered 
a large bog, which is extended for three miles, it 
could be traced no farther. 
The time, in which this ſtream paſſed thro' the 
village of Liſnacloon, was about five minutes. It 
was ſucceeded immediately by a torrent of rain. 
Having been informed of this extraordinary phæ- 
nomenon, that I might have the more perfect know- 
lege of all particulars, I took with me two gentle- 
men, Dr. Michael Law, a phyſician of note, and the 
reverend Charles Rhea, on the 2oth inſtant, from 
 Strabane, and view'd and meaſur d on the ſpot the 
| courſe of this violent ſtream, as it appeared by the 
marks; and at the ſame time examined minutely 
the ſeveral inhabitants of the village of Liſnacloon, 
who were eye-witnefles of this fact; and from their 
_ united teſtimonies, and my own ocular oblervatzons, 
collected the above account, 


Given under my hand this 21 day of Oacbes 
. 1 


W liam Henry, D. D. 
Rector of the Pariſh of Urney. 
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II. An Account of a Book, intitled, P. D. Pauli 
Frifii Mediolanenſis, &c. Diſquiſitio ma- 
thematica in cauſam phyſicam figuræ et 
magnitudinis Telluris noſtræ; printed at 
Milan in 1752. inſcribed to the Count de 
Sylva, and confiſting of Ten Sheets and a 
half in Quarto: By Mr. J. Short, F. R. S. 


Read Jan. 18, 1, IT may be laid down as a rule in 

753. mix d mathematics, © That the de- 
© termination of no phyſical quantity be carried far- 
©« ther than the obſervations, or other mechanical 
« meaſures, can bear; leſt there follow this incon- 


gruity, of the concluſion being more extenſive than 
the premiſes, It were abſurd, for inſtance, in the 


reſolution of a triangle, to compute an angle to the 
exactneſs of ſeconds, or a fide to centeſms of an inch, 
when, perhaps, the inſtruments uſed can meaſure no 


angle leſs than 10 minutes, or a fide but to the ex- 


actneſs of a foot. The concluſions of arithmetic and 
geometry are indeed rigorouſly true, but they are only 
hypothetical ; and whenever the quantities, that enter 
any practical queſtion, cannot be meaſured, but with- 
in certain limits, it were 1n vain to look for an an- 
ſwer perfectly accurate. The error of the inſtrument 
becomes itſelf one of the data; and we muſt con- 


tent ourſelves to find the limits, which the quantity 
ſought cannot well exceed, or fall ſhort of, by ſuch 


rules, as the great Mr. Cotes has left us in his excel- 
lent treatiſe on the ſubject, : 
2, In 


[6 b- 
2. In like manner, when any phyſical theory i is 
deduced from obſervations, its accuracy will ſtill be 


in proportion to that of the obſervations, on which it 


is founded. Sir Iſaac Newton, we find, in com- 

puting the ratio of the earth's axis to its equatorial 

diameter, confines himſelf to a reaſonable approxi- 

mation, and to three places of figures (229 to 230); 

” becauſe, whether that ratio is deduced from the dif- 
ferent lengths of iſochronous pendulums in different 
latitudes, from the meaſurement of diſtant degrees 


of a meridian, or from both; the elements of the 


calculus can ſcarcely furnith a greater degree of ex- 


actneſs. And of the fame judicions caution we have 


many other examples in the works of that 1 incompa- 


1 rable author. 


the other hand, when cri and 


W are brought together, and compared, nothing 


can be juſtly inferred againſt a theory from its diſ- 


agreement with the obſervations, unleſs that diſagree- 
ment is greater, than can be fairly imputed to the im- 


perfection of inſtruments, and to the unavoidable 


miſtakes of an obſerver ; eſpecially, if the difference 


ſhould be ſometimes in exceſs, and at other times in 


defect; or, according to ſome of the obſervations, 


Mould intirely vaniſh. 
4. Altho' theſe rules, manifeſtly well-founded, 


have been followed by all the beſt writers, our au- 


thor obſerves, that ſeveral ingenious men, both in 


France, and in Italy, have deviated from them ; par- 


ticularly in treating of the famous queſtion concern- 
ing the figure of the earth. Some, with Meſſieurs 
Clairaut and Bouguer, attributing too much to the 
obſervations, that have been made, and taking them 


for 
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for abſolutely exact, have concluded Sir Iſaac New 


ton's reaſonings on that ſubject to be faulty; while 
Father Boſcowic, a Jeſuit Ke Rome, making them 
quite looſe and uncertain, thinks no argument at all 
can be drawn from them, concerning the earth's 
figure ; far leſs in confirmation of the Newtonian 
theory. 
$5. In oppoſition to theſe two extremes, equally con- 
trary to reaſon, as they are to each other, F. Friſi writes 
the treatiſe now before us; in the introduction to which 
he ſhews, 1. That, altho' the ratio of the axis of the 
| earth to its equatorial diameter is, from M. de Mau- 
pertuis's operations in Lapland, and afterwards in 
France, that of 177 to 178; and by the theory only 
229 to 230 z yet the difference is no more, than what 
might ariſe from a miſtake of about 60 toiſes in the 
| meaſure of either of the two degrees, that are com- 
pared, or of 30 toiſes in each of them. Or, ſuppoſe 
the meaſure of the arcs to be exact, the ſame dif- 
ference might be owing to an error of 4 or 5 ſe- 
conds in the aſtronomical part. And ſuch #. Fuck 
or others equivalent to them, in a courſe of ſo ma- 
ny combined operations, our author looks upon as 
| difficult to be avoided. But he adds, if the obſer- 
vations of M. de Maupertuis, and his fellow acade- 
micians, ſeem to differ from the theory, thoſe of 
Meſſieurs Bouguer and de la Condamine exactly 
agree with it: According to whom, a degree at the 
equator, containing 56753 toiſes, and in latitude | 
499 22' 57183 toiſes, the difference of the axis and 
equatorial dia neter comes out to be 22. 
6. In anſwer to P. Boſcowic, and thoſe who DOE 
no account of the obſervations, our author allows, 


that, 


c 8] 

that, if they were ſuch, as M. Caſſini, and "at other 
academicians, made in France, of the meaſure of a 
parallel of latitude, they could not be much depended 
on; that method being liable to ſeveral obyious incon- 
veniencies. But he inſiſts, that, with the excellent in- 
ſtruments, which were — 1 and. conſidering the diſ- 
tinguiſhed {kill of the obſervers, as well at the polar 


circle as in France, and at the equator, the error upon 


one degree of the meridian could not exceed 60 or 


7 o toiſes; which is a degree of exactneſs not only 
* 


fficient for the determination of the firſt queſtion, 
vi z. whether the ſpheroid of the earth is flat or 


long; but likewiſe to found an agreement between 
the obſervations and the theory, as near as can be ex- 


pected or deſired. 
» The work itſelf i is divided i into ten chapters: 


I. De obſervationibus circa telluris figuram hactenus 


inſtitutis. 

II. De principiis et hypotheſibus quibuſdam. 
III. De rotatione corporum, et vi centrifuga. 
IV. De mutationibus ex motu circulari ortis. 
V. De attractione corporum rotundorum. 


ſphæroidis locis. 
VII. De figura terre. 


VIII. De gradibus meridiani et parallelorum. 


IX. De loxodromiis nautarum, de parallaxi lune, 


et aliis ex eadem theoria pendentibus. 
X. De theoriæ et obſervationum conſenſu. 


8. In chap. 1. we have a ſhort hiſtory of the in- 


quiric 8, that have been made into the magnitude and 
figure 
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figure of the earth down to the preſent times; and 


the preference is juſtly given to the meaſurements of 
Mr. Norwood in England, A. D. 1635, and of the 


members of the French Academy of Sciences ſince 


that time. From theſe he gathers, that, within leſs 
than 60 or 70 toiſes, the lengths of a degree of the 


meridian are as follows: 


— Toes. 
Lat, © © 56753 


ieee 
49 22 57183 
. 


66 20 57400 


9. Chap. II. contains an account of the principles, 


on which this theory is founded; vis. the univerſal 
gravitation of matter, and the diurnal rotation of the 


earth. Our author mentions likewiſe the hypotheſis 


of the earth's being originally in a fluid ſtate ; but re- 


jects it as precarious and improbable. He allows how- 
ever, that, with regard to the preſent queſtion, it 18 
all one whether it was firſt a fluid or not, ſeeing the 


ocean 1s circumfuſed juſt in the ſame manner, and 


to the ſame altitude, as if the whole was ſtill a fluid. 

10. Chap. III. and IV. are employed in the doc- 
trine of centrifugal forces, and their effect in changing 
a fluid ſphere into the form of an oblate ſpheroid. 
In the former of theſe chapters, the author reſolves, 


as uſual, the centrifugal force of a particle into two 


others; one, that acts directly contrary to the gravita- 
tion of the particle; and the other a force in a di- 


rection perpendicular to it. And this laſt he conſiders 
B again 


[ to ] 


again as acting laterally upon the contiguous particles 


impelling them towards the equator. But the quan- 
tity of this force, when greateſt at the octant, he 
computes to be only ure of the force of gravity ; 
and therefore, ſays he, it may be ſafely neglected. 
The truth is, after the ſpheroid is come to. be in a 
permanent ate, and all its parts in equilibrio, there 
is no longer any ſuch lateral force at all; it being 
now intirely ſatisfied by the gradual contraction of 
the earth's axis. 
11. The general contents of the following chap- 
ters are ſufficiently expreſſed in their titles already 
given. Nor can we be more particular, without 
entering into a detail of algebraical operations, which 
would be improper for this place; and which is the 
leſs neceſſary, as the ſame things have been treated 
of by ſeveral other authors. 
This does not, however, in the leaſt detract from 
the merit of F. Friſi; who diſcovers throughout 
this work much acuteneſs and ſkill, joined with all 
the candor and ingenuity, that become a philoſopher. 
And as he has not yet exceeded his 23d year, it may 
be expected, that the ſciences will one day be greatly 
indebted to him; eſpecially as we find him actually 
engaged in compoſing a complete body of phyfico- 
mathematical learning. 
12, There is only, in his VI. Chapter, a criticiſm 
upon one of Sir Iſaac Newton's demonſtrations, in 
which we cannot agree with this ingenious author. 
And as this demonſtration has proved a ſtumbling- 
block, not only to F. Friſi, but to many other learned 
men, we ſhall be obliged to confider that part of it, 
| which has been miſtaken, at ſome length, by the 
help of the following ſcheme : 


In 


In which let the ellipfis 47 74 38 axes AB, 
pq, are in any given ratio, as of m to u, have the cir- 
cles apbq, and APBN, inſcribed and circumſcribed E 
to it: And if the figure revolves on the axis Ps 
there will be generated an oblate ſpheroid ApBgA, | 
with two ſpheres, the greater circumſcribed to the 
ſpheroid, and touching it in its equator APA, and 
the leſſer inſcribed and touching it in the poles pg ; 
the ſolid content of the ſpheroid being the firſt of 


the two mean proportionals between the ſolidity of 


the exterior ſphere, and that of the interior. 


But if the figure revolves on the axis AB, there 


will be generated a prolate ſpheroid ApþBq.A, inſcribed 
in the exterior ſphere at the poles 4B; and circum- 
{cribing the interior ſphere at the equator pgp, its ſo- 
lidity being the ſecond of oe above mean proportion- 

2 als. 


I 12 + 
als. So that if O and P ſtand for the ſolidities of 
the oblate and prolate ſpheroids, and &, 5, for the 
two ſpheres ; ; S: O: P: are in the continued 
proportion of n: n. And S: P, or O: :: : 5. 
As S: :: 5: 25. 
Or we may with Sir Iſaac Newton conceive of the 
geneſis of theſe ſolids as follows. 1. Let the ſphere 
APBY be uniformly compreſſed in the direction of 
its axis P, till that axis is diminiſhed to pg, and 
the ſphere changed into the oblate ſpheroid. 2. Let 
this ſpheroid be equally compreſſed in the direction 3 
of that diameter of its equator, which is perpendicu- 4 
lar to pq and AB, or to the plane of the figure; and 
it will degenerate into the prolate ſpheroid, whoſe 
poles are A and B. 3. Let this laſt be compreſſed in 
the direction of its axis AB, till it is changed into 
the ſphere apbꝗ; and, in each of theſe compreſſions, 
the ſolid ſpace, which the body contains will be di- 
miniſhed in the ratio of m to 1. 
Now, as the determination of the earth's figure de- 
pends not only upon that of the ratio of the centri- 
fugal force, by which a body tends to recede from 
the axis of rotation to the power of gravity ; but 
likewiſe, upon the decrement of gravitation ariſing 
from the body's being in that rotation actually re- 
moved to a greater diſtance fiom the centre: it is 
not enough, that we know, from the experiments 
with pendulums, the centrifugal force at the equator 
to be about 22 of the force of gravity. We need, 
farther, two diſtinct propoſitions; one to determine 
the attractive force of a ſpheroid at its pole; and the 
other to determine its attraction at the equator. 


The firſt of theſe we have in Princip. lib. 1. prop. 
91. 
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91. and the ſecond has been ſupplied by ſevera 
authors. But Sir Iſaac, who ſeldom does any thing 
in vain, found, that he could, by one of his artifices, 
make that 9 iſt propoſition ſerve likewiſe to determine 
the attraction at the equator, by the following argu- 


ment: 
Let G be the attraction of the exterior ſphere at A; 


and let the decrement of that attraction, when the 


ſphere is diminiſhed into the oblate ſpheroid Ap Bq, 
be 4; and ꝙ the decrement of this laſt attraction, 


when the oblate ſpheroid is diminiſhed into the pro- 


late, whoſe poles are AB : then, I fay, d is nearly 
equal to ; the difference of the axes of the gene- 
rating ellipſe being ſmall, | 


For the attractive matter, that is taken away, has, 


in' both caſes, the fame ratio to the matter, that is 


left; and its poſition, with reſpect to that which is 
left, is, in both caſes, nearly the ſame: And there- 
fore the ſucceſſive attractions will be nearly in con- 


tinued proportion, G: G—d::G—d +4 +. Or 


multiplying and rejecting d as inconſiderable, G d= . 


Gs, and d=. 


Thus, if the attractions of the ſphere APBNA, and 
of the prolate ſpheroid, at its pole A, be 126 and 
125 reſpectively; the attraction of the intermediate 
oblate ſpheroid at its equator will be 125; : and how 
nearly this approaches to the truth, may be ſeen from 

an exact computation of thoſe attractions. For, if the 


axes of the generating ellipſe be 101 and 100, and the 


attractive force at the ſurface of the ſphere 126 ; the 
attraction at the pole of the prolate ſpheroid will be 
124.9838; and that at the equator of the oblate 


125.5077 ; which exceeds the arithmetical mean 


between 


- - — — — TI - "TAS 2 x 


* media proportionglis inter gravitates in dictam 


wu) 


— ——— — 


between the two former, only by 0068 ; that is, by 


about ——th part of the attraction of the oblate 


ſpher oid at the equator, 


This reaſoning is more ſhortly expreſſed (Princip. 


lib. ini. Prop. 19.) as follows: 

... . Gravitas in loco A in ſphæroidem, con- 
volutione ellipſeos (ApBg) circa axem AB de- 
e ſcriptam, eſt ad gravitatem in eodem loco A in 
ce ſphæram centro C radio AC deſcriptam, ut 125 
* ad 126, Eſt autem gravitas in loco A in terram 


ce ſphzroidem et ſphæram; ropterea quod ſphæra, 
« diminuendo diametrum Pin ratione 101 ad 100, 


«« yertitur in figuram terræ; et hec figura, diminu- 
« endoin eadem ratione diametrum tertiam, quæ dia- 
metris AP, P T perpendicularis eſt, vertitur in dic- 
* tam ſphaeroidem; et gravitas in A, in utroque caſu, 


diminuitur in eadem ratione quam proxime.” 
In which the expreſſion © eadem ratione” occurring 


a ſecond time has miſled F. Friſi and others, to think 
this laſt ratio to be likewiſe that of the axes, or of 
101 to 100: Whereas the identity of ratio's here aſ- 
ſerted is to be referred only to the words utrogue 
caſu; the ratio itſelf being not that of the axes, or 
of m ton; but the half of that ratio (whatever it is 


found to be by Prop. 91. lib. i.) which the attraction 
of the ſphere has to the polar attraction of the in- 
ſcribed ſpheroid. 

This inadvertence, however, of his own F. Friſi 
charges upon Sir Iſaac Newton; and files it up, as 
the fixth of the errors, which he ſays have been 
diſcovered in the Principia. . « . © Tta dum ſtabilitz 


« in 19 lib. ii. propoſitione terreſtrium axium pro- 


* portions 


. =" 


[1s ] 
« portionis fulcimentum et patrocinium quærimus, 


« aliud in propoſitione eadem /ophi/ma ſeſe offert, 


quod corum, quæ in principiis mathematicis Ne- 
© toni nacta (i. e. detecta) ſunt hactenus, ſextum 


« eſt, Sc.“ But we may take it off the file again; 


and, for the preſent, leave the other five, till they are 
conſidered of at more leiſure. 


13. In his 10th and laſt chapter, our . fem 


up the evidence, and finds, that all the good obſerva- 


tions, that have been made, as well by pendulums, as 


by actual menſuration, concur with the theory, in 


making the ratio of the earth's axis and equatorial 
diameter to be as 229 to 230. This is indeed a ſuf- 


ficient confirmation of the theory of gravitation : But 
1t muſt be obſerved, that the coincidence is not per- 


haps quite fo perfect as F. Friſi imagines. That 
ratio correſponds 


well enough to the exactneſs, to 
which the firft elements of the calculus can be ob- 


tained ; the length of a ſecond pendulum, and that of 

| the earth's equatorial diameter, from which the cen- 
trifugal force (55) is deduced. But, if we ſuppoſe 
that force to be accurately 225 and compute more 
rigorouſly, we ſhall find the ratio in queſtion to be 
very nearly that of 225 to 226; agreeing ftill with 
che obſervations as well as can be deſired ; and ſhew- 
ing, at the ſame time, the inimitable art of Sir Ifaac 
Newton in the contrivance and uſe of approxima- 
tions; ſeeing the ſtricteſt calculation raiſes the equa- 


tor not the third part of a mean geographical mile 


above what he had found by his method. 


I ſent F. Frifi's book to my ingenious and learned 
friend the reverend Mr. Murdock, Fellow of this 


Society, who has * conſider d the queſtion con- 
cerning 


1 

cerning the figure of the earth; and who, after hav- 
ing peruſed the book, and diſcover'd the above miſ- 
take of F. Friſi, ſent me the above theorem, and its 
demonſtration, He likewiſe ſent me the following 
theorems, which, he ſays, he had communicated to 
M. de Bremond, in the year 1740, when he was 
tranſlating his treatiſe on ſailing : But M. de Bremond 
dying ſoon after, thoſe, who had the care of publiſh- 
ing the tranſlation, printed it incorre& in ſeveral 
places; particularly the theorems for the prolate ſphe- 
roid: On which account, he ſays, if they are thought 
worth preſerving, they may be inſerted in the Philo- 
pbical Tranſattions, 85 N 


Peoaꝛſeript. . 
Theorems for computing the ratio of the attractive 
force of a ſpheroid, at its pole or equator, to that 
of the inſcribed or circumſcribed ſphere. —_ 


1, In an oblate ſpheroid, the ratio is, 


Equator }| 


2. In a prolate ſpheroid, the ratio is, 
Pole I 


Equator 
| In 


11 
In which m: 1, as the greater axis of the generating 
ellipſe is to the leſſer. A is a circular arc, to the 
radius 1, whoſe tangent is VII 1 —1, or its reciprocal, 
n —1 K 1. And I is the natural logarithm of 


35 E being the fine of the! arc, whoſe co-ſine is - 


E 
x / m*—1, and the verſed fine of the ſame arc. 

Note, II The two firſt theorems, by ſubſtituting : 
for VI, coincide with thoſe of Mr. Maclaurin 


for. the oblate — in * differtation on the ; 


tides. 


„1 — 


III. A Letter from the Rev. Mr. George 
Coſtard, Fellow of Wadham-College, Ox- 


a be Eclipſe fu 0 Thales. : 


Dear Sir, 


Read Jan. 25, THANK you greatly for the FY of 
the Perertburp Acts, while in Lon- 


1753+ 


don, where Bayer ſuppoſeth the eclipſe foretold by 
Thales to the Ionians fell out the year before Chriſt 
603. Since my return home, upon looking over 
ſome papers, that I had formerly drawn up on that 


ſubject, I find, that I had determined it to have been 

the very ſame year. I will not trouble you with the 
chronological arguments, on which I founded that 
determination ; and therefore ſhall only tranſcribe ſo 


much of thoſe papers as relates to calculation. 
C Riccioli 


ford, zo Dr. Bevis, concerning the Year of 


[ 38 ] 
Ricciol ſuppoſeth, * the eclipfe foretold byThakes | 
happened the year before Chrift 58 5; and quotes both 
Theon — Cleomedes, in confirmation of the opinion. 
Theon, 

but ther IH theſe authors have circumſtances 
enough to determine what eclipſe 1 in particular they 
meant. The paſſage of Theon is in his e 
cerning the moon's parallax, where he ſays, that 
Hipparchus, being in doubt whether the fun had any 
parallax at all, ſuppoſed, in the firſt book of his 


treatiſe concerning Magnitudes and Diſtances, that 
the earth, in reſpect of the ſun, was only a point; 


from whence, by means of an eclipſe there ſet TW: 
by him, he Bamed two diſtances of the ſun, a leſs 


and a greater. Er gag Tp A Teh rns bei 5 4g 


hid or aue gauche reo, Eulen HAigy tn pry 
Fol regel Tay EAxMioTorioy ToTols d Ty HAiz ace 


7 aaa 


egerehi vn, wes und; ov al xa vec dg ey AA gel | 
d's TH xa] Aryurlov Ta A [AIG Thur hnteia ra 


ENT: 4455 EXAENOT OTH» 


All then that is here ſaid i is, that the * pſec made 
ſpont; . 
but at Alexandria in Egypt a little more than 5 digits 
only. But he hath neither given us the æra of Nabo-. 


aſe of by Hipparchus was total at the Helle 


naſſar, the place of the luminaries, nor any one cir- 


c imſtance beſides, by which we might form any con- 


cluſion what year this eclipſe was in. 

Cleomedes, who perhaps ſaw the ſame treatiſe of 
Hipparchus, is as uncircumſtantial as Theon. He 
ſays only, that the diameter of the moon's ſhadow at 
the earth is ſomething more than 4000 ſtadia. And 
to confirm this affertion, he ſays, yeyore Js Y d 
rug nois E Ketick T8 Hou ExAei T ec, os Ass HOTE 

3 - "oy 


perhaps, had Cleomedes's words in view ; 2 


con 


LW} - 

& BAXnanvry ere, Typ e ANREHE ade Taps! 
To: Tyr ior v ids er Acer draiutips' deR e- * 
h M,. Tapa IaxTtus Ivo 2; Bax 


By thequantity of obſcuration here mentioned, this 
4 ſeems to have been the ſame eclipſe with that quoted 
FF by Theon from Hipparchus ; but as the place of ob- 
3 ſervation in both theſe authors appears to have been 
Alexandria in Egypt, it maſt have been after that place 
was built. Conſequently it was probably obſerved 
there by Hipparchus himſelf, and therefore could not 
have been the eclipſe foretold by Thales. Beſides, 
was this eclipſe total upon the banks of the Helle- 
ſpont, I know not what reaſon there is for ſuppoſing, 
that the battle between the Lydians and the Medes 
was fought there. It ſhould rather ſeem, that the 
engagement was on the confines of the two king- 
_ dams: conſequently in a more ſouthern latitude, and 
in a longitude more to the eaſt of Alexandria, this 
eclipſe could not have been total ; nor therefore (as 
Herodotus ſaid it did) turn day into night 
Sir Ifaac Newton, in his chronology, likewiſe ſup- 
poſes the eclipſe meant to have been that in May, 
the year before Chriſt 585. But in this, perhaps, 
he rather followed others, than adopted it after any 
examination of his own. That treatiſe never had 
3 tdtthe finiſhing hand of its great author, and it is well 
I known now in what manner it came abroad. 5 
1 According to Riccioli, this eclipſe was at the Hel- 
leſpont central, and at Sardes fell out at 6 of the 
clock in the afternoon; and therefore is rejected, you 
find, by Maier, in the Peterſburg Acts, as being 
too late in the day. Quia ad littora Aſiæ minoris 
— „ (lays 
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E 
* (fays he) fub folis occaſum appulit, in Natolia 
nulla fuit eclipſis totalis, quin- REC conſpicua ob 
« inſtantem ſolis occaſum. 


According to my computation, the apparent time 
of the true conjunction was at Greenwich, _ 28; 


4b 35 15% 


The place of the Juminaties = E 2 9 0 24 
Moon's latitude north 
Semidiameter of the earth” 5 diſk 


Semidiameter of the penumbra 


5 7 = 


Time of the — obſcuration at 
Greenwich 


Beginning of the general eclipſe 


End of the general eclipſe 

Duration 

Longitude of Sardes eaſt from London WW + 
Its longitude north 38. 10 


Time of ſun-ſet there May 28, 7b & 54. 


15 The paſſage of the centre of the penumbra over: 
the earth's diſk was at the following. times, as rec- 
koned. at — thus: 5 


m - =. vw, 


F 10W. 22 10 
n 30 
5230 38 49 


34 10 8 
8 * 
11 


22 10 
20 


— 


By this 1 think, it pretty n appears, ahi 
the centre of the ſhadow paſſed ſo far from any place, 
where we can reaſonably ſuppoſe the battle between 


the Ly 


Herodotus. 


Father Hardouin, in his chronology of the Old 

Teſtament, rejects | this eclipſe, as not happening, 
he ſays, in the reign of Cyaxares, but in that of 
Aſtyages; not on the fourth year of the Olympiad, 


but a month defore it began; as falling out too 
late in the day; the greateſt obſcuration being (at. 


Sardes, I ſuppoſe he means) ſcarce half an hour be- 
fore ſun-ſet ; and not total, or central, or 12.56 di- 


gits, as Riccioli makes it, but almoſt 9g. Tho Pliny 


therefore ſays this celipſe was Os. XLVIII. 4. & 


A. v. c. clx. yet fix MSS, he obſerves, in the 
French king's library, have cLxx. and ſo moſt printed 
copies. He thinks therefore, that, inſtead of cx 
the number ſhould be cLvII. which, he ſays, is 


Olympiad xLv111. 4. and the year before-Chriſt 597; 


when there was an eclipſe of the ſun, on Wedneſday 
July the 9, at 6 of the clock in the morning. 


1 h Latitudes 
Ws RL. IE 


dians and Medes to. have been fought, that 
this can hardly have been the eclipſe mentioned by 


This 


* 
N 2222 —-„— 
1 opts. ww} ate. OS 
| * —ͤ— RI 


1 22 } 

This eclipſe Petavius likewiſe prefers; tho he makes 
the digits eclipſedonly 9.22': Which is ſtrange enough, 
as it could not have been by any means the cauſe of 
ſuch a darkneſs, as is deſcribed by Herodotus. But 
F. Hardouin ſuppoſeth, that this battle was fought 
upon the banks of the river Halys in Cappadocia, 
and in latitude north 40*; where, ſays he, this 
eclipſe muſt have been central and annular. 
According to Dr. Halley's tables, the year before 
Chriſt 597 the apparent time of the true conjunction 
at Greenwich was July 8d 21" 5o' 9“; and 


. 

The place of the luminaris 3 9 17 0 
Moon's latitude north = ” 

Semidiameter of the earth's diſk $4 38 
Semidiameter of the penumbra „„ wu 
5G 
Beginning of the general eclipſe 19 8 16 
End of the general ecliple 9 0 49 2 


W320 


Sun roſe centrally eclipſed, in longitude ; 
wt om Gwe HW wrawmo- 
And in latitude north 5 43 26 50 
Sun ſet centrally eclipſed, in longitude eaſt . 
from Greenwich 132 37 20 
And in latitude north : "360 ue 20 


The place of the centre of the penumbra was at 
the following times, as reckoned at Greenwich, thus : 


a. 


Times 


[23] 


mes D Tongindes | Landes — atitndes 


This aw. dane. at Sardes, or n 
elſe that we can well ſuppoſe this battle to have been 
fought, could not have been great enough to turn 
day into night; and therefore doth not anſwer Hero- 
. s deſcription. 

Archbiſhop Uſher rejects both theſe eclipſes, : as 
meonfiftent with his chr and that 
intended to have been A. M. 4113. An. Nah. I47. 

before Chriſt 60 1. Olymp. xL iv. 4. Sunday July 20. 
3* 25. before noon, digits eclipſed-g. But this like- 
wile 1s greatly defective as to quantity. 

But tho' this is inſufficient for the purpoſe, yet 
there was one two years before this, or the year 

before Chriſt 603, that will be found by good ta- 
bles intirely ſatisfactory. Petavius, indeed, makes the 
digits eclipfed only 7. 20“; but, according to Dr. 

Halley's tables, the apparent time of the true oon. 

junction was at Greenwich, May 1 7 20% 42 1%. 

The Place of the luminaries if, 19% 12“. and the 

moon's latitude north 2 5 [ 7": 


FM 


r of the ſun 15 49 
Semidiameter of the moon 16 45 
Semidiameter of the penumbra E 34 
Semidiameter of the earth's diſk 60 50 


Beginning 


[24] 


2 


Beginning of the central eclipſe 19 13 27 


End of the central — e 3 47 
Duration 3 2 50 20 


Sun roſe centrally eclipſed, in a longitude „„ 


welt from Green wie 43 46 10 
And in latitude north VC 


Sun ſet centrally eclipſed, in longitude 
 _-eaſt from Greenwich 135 36 _ 
And in latitude north 5 „ 38 1 


The 


times, as reckoned there, thus: 


5 Times | Longitudes | Latitudes 
| NI 1 — 0. 

1 13 27 | 43 46 20W] 2 $6 © N 
I 6 > Hu nn © 
20 23 37 | 28 28 10 E 35 47 5o 
Ro 48 10] 40 3 30 Bj] 
22 2 47 [ 285 ;6 20 E 


42 22 A 


By this it appears, that, if adi maps 1 geo- 
graphers may be depended upon, the center of the 


| ſhadow paſſed over the kingdom of Barca and Africa, 
and croſſed the Mediterranean between Candia and 
Cyprus, and then over Antiochetta and Eu and 8 


a little to the ſouth of Kars. 


You will ſee, Sir, how this agrees with what 


is faid in the Peterſburg Acts, pag. 332. which, 
therefore, I ſhall not tranſcribe. I ſhall only add, 
that, if any allowance is to be made for the moon's 

acceleration, 


place of the centre was at the following 


45 29 -:* 


281 


track here given, as you know, will be a little dif- 
ferent. As I cannot make ſeveral ancient eclipſes, 

that I have tried, ſucceed to my mind, without ſome 
ſuch ſuppoſition, I have done the fame with regard 
to this. What the quantity to be allowed is, I leave 


it 45 
thereabouts. Then 


| is 

The apparent time of the true _. 
junction at Greenwich 1 90 20 42 19 

For the moon's acceleration 45 © 


Apparent time of the moon's con- 


Junction at Greenwich — 17 19 57 19 
From hence I find the paſſag e of the penumbra at | 


the following times as reckon d at Greenwich, thus: 


—Longinades _ Tala 


30 49 30 El gt 33 on 
39 58 10 | 35 47 50 
v0 2 21. — 


— 


— 


15 this table it appears, that the center paſſed 
more to the ſouth than the former, and went near 
_ Tripoli, Aracta, Niſabin, and Ardbil. 


It is much to be wiſh'd, that Herodotus had told 


us where this battle was fought; that, by this means, 
ve might have known, which of theſe two paths to 
have preferred, However, as he hath not, and there 


for the moon's acceleration, or any other cauſe, the 


to you and others to determine: At preſent I make 
; at Mr. Whiſton's rate of 1 in 54 years, or 
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is nothing in either of them, that is inconkiſtent with 
the . * N bun amen. 


year, 
upon that ſubject, y 
brought me that W of the Pete aborgs A Fs; 


and as the principles I proceeded upon were ſome- 
thing different from his. This, however, is a pre- 


ſumption, that weare right, and confirms my opinion 
of ſame other articles in chronology, wherein I a - 
fer from ſome ad — names. I am, 


e Dear Sir, 
Iſlip, May 217, Your very faithful and 
"_ 
ws obliged humble ſervant, 
5 8. Coard. 


Iv. An Account 7 the Caſe of Ade Bliza- 
beth , of Paris, whoſe Bones were 


<a * and ſoftened; by Ambroſe Hoſty, 
M. D. f the Faculty of Paris, | 


Read Jan, 25, NNE Elizabeth Queriot®, * aged 
.* 33, native of Paris, was married 
in the yu 1746 to a a wool-carder. Tho' ſeemingly 


of 


Fer martiage-name was Supiot. 
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1 
of a delicate conflitmicn, yet the cnjoyed tolerable 


health, having never had any ** illneſs before 


her She was brought to-bed in 1747, in 


marriage. 
the month of September, and for the firſt time com- 
plained of 


great weakneſs in the ſmall of her back, 
loins, and thighs, and could ſcarce walk. 


A ſecond lying-in, a year after, removed her com- 


plaints for about fix weeks; after which they re- 
turned. In the year 1749, being two months and 
a half with child, f ſhe was unaccountably ſcized with 
a loſs of blood; upon which ſhe miſcarried. 
Two months after, ſhe fell accidentally upon her 
left fide; which gave her great pain in the leg, 
thigh, and hip of that fide, and made them ſwell : 
but there was neither fracture or diflocation, 
ler pains in ſome time abated; but the weakneſs 
of her limbs continued. She was ſoon after with 
child, and, in the beginning of her pregnancy, had 
A ſecond fall; which revived her former pains, and 
cauſed new ones all over her body, and a ſwelling, as 
defore. This confined her to her bed, yet her preg- 
nancy went on very well, and terminated as happily ; 
by which the ſwelling went off; but her limbs were 
fo weak, that ſhe could not bear upon her feet. 
| | She then fell into the hands of quacks, who gave 
nothing worth mentioning, that I could hear of. 
About a year fince ſhe was blooded on the hand 
twice, took a conrſe of baths in the decoction of the 
aſhes of vine-twigs, had different pultices applied to 
her, and embrocations of oils and balſams, which 
enabled her to walk by the help of crutches, 
In about fix months after child-bisth, her pains 
returned more violent than before; and about the 


D 2 fame 


1 


fame time, an abundance of white chalky ſediment 
appear'd in her urine; and the fore - finger of her 


right-hand was obſerved to be diſtorted towards the 


little finger ; which was the firſt appearance of the 


diſſolution, that enſued. Soon after the lower extre- 
mities began to turn upwards gradually, and almoſt in 
a parallel line with her body, and continuing, in nine 


months was reduced to the poſture exhibited by the 


print drawn laſt Auguſt. All the bones were affected, 


85 eſpecially the thorax, which had loſt its natural form 


and capacity. 
This miſerable ſtate was conſtantly attended with 
exquiſite pains; and, according to the ſeat thereof, 


the patient uſed to ay, «© Now ſuch a part works.” 


Sometimes they abated, and then ſhe felt ſo ſore, as 


not to bear ne touched: And during this caſe 


from her pains, a quantity of the above · ſaid ſediment 
paſs d by urine, and little or none in her ſufferings. 
It is quite cretaceous, and, reduced into a fine pow- 


der, ferments gently with acids. Little of it ap- 
peared ſince I began to viſit the patient; ſo that I 
could not get a ſufficient quantity thereof to make 


_ farther inquiry. I refer to the print; it being almoſt 


impoſſible, without it, to conceive the figure ſhe 


made, and the diſtortion of her limbs. 
he could bear no covering, but a few napkins, 


both from inward heat, and to avoid loading her 
breaſt. I ſhall only remark, that, ſince the print 


was drawn, her right foot and hand got above 


her head. Netwithſtandin g this preternatural poſ- 


ture, the evacuations by ſtool and urine were regu- 


larly performed, and with great eaſe. Her fleſh 
— dead and Ann the ſkin rough and 


= ſcaly, 
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29 J 
ſcaly; ſo that I a apprehended a mortification, 
She had a cough, a laborious reſpiration, and ſome- 
times a ſpitting of blood, from the coarctation of her 
breaſt, all its bones plying inwardly. She was capa- 
ble of no other motion but of turning her head on 
both fides, ſtirring her left arm in the Thoulder-joint J 
only, and ſeparating her fingers, but not bending 
them. She had her menſes regularly, till about 
three months before her death. She generally had 
a low fever, inward heat, ſweats, and reſtleſſneſs. 
She took antiſcorbutics during the months of June 
and July, to no purpoſe. Her fever ran very high 
in Auguſt, attended with deliriums, headachs, rav- 
ings, — ſubſultus tendinum. 
A little before her death came on a deafneſs, a 
dimneſs of fight, a ſcalding of her eyes, and a con- 
ſtant dropping; violent pains in her head; in ſhort, 
a great weakneſs in all the organs, which ſhew'd 
how much the head was then affected. 
The diſtortion of her limbs went on faſt in Auguſt | 
and September, that almoſt every third day I could 
obſerve ſomething new; eſpecially the left foot, during 
that time, came down'gradually near 18 inches from 
under her ear, where it lay before. It was alſo ob- 
ſerved in Auguſt, that her neck grew viſibly ſmaller, 
the thorax much narrower. I then alſo remarked, 
that the napkins, upon which ſhe ſpit, grew black 
in the waſhing, and ſtained as from the mercurial 
ointment ; tho I could not ſuſpect it, as I could not 
learn ſhe had ever uſed any mereury. In a month 
after, I obſerved the ſame thing on all the linen, 
that touched her ſkin, I got a napkin rubbed with 
ſoap, then dried, and ale waſhed. This 


method 


BW 
method had almoſt taken off the ſtains, as it does 
thoſe from the mercurial omtment. 5 
Fer linen ftained all the waſhing, like linen im- 
_ pregnated with the above-faid unguent. Thoſe ſpots 

appeared on the linen a mixture of a cretaceous mat- 
ter and greaſe. _= | 5 
Since this remark was made, none of the white 
fediment was ſeen. This, and the apparent nature 
of the ſtains, made me believe, that it was then diſ- 
charged by ſpittle, and the pores of the ſkin, and 
mixed with oily particles of her fluids, which had 
acquired a quality analogous (if I may ſo ſpeak) to 
that of mercury, of ſtaining all linen. I am alſo 
apt to think, that this ſediment was the earthy mat - 
ter, that gives the bones their ſolidity and hardneſs, 
which had been diffolved by the ſame vitiated quality 
of the fluids, and evacuated by the emunctories al- 
ready mentioned. SR. | 
After great ſufferings, ſhe died the gth of Novem- 
ber. By the conſent of her huſband, I had her 
open'd, in the preſence of ſome of the moſt cele- 
brated a and academicians of this city. 
The operation was begun on the left tibia, cutting 
on the fore-part of it, from below the knee to its 
| bafis. It was wonderfully alter d; more or leſs ſoft 
mm all its length; in ſome points intirely diſſolved, 
and its fides not thicker than the griſtle of the ear. 
The ſpongy ſubſtance of its extremities ſupple, yield- 
ing to the leaft preſſure. The reticular matter was 
quite deſtroyed. The perone was intirely diſſolved 
in the middle, and only flight marks of its extremi- 
ties remain d. Inſtead of marrow, we found in all 
the bones a red thick matter, like coagulated 0 
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1 = 
mixed with greaſe. The rotula was intire, but very 
ſoft and ſpongy ; the condyles of the femur the ſame. 
All the cartilages were found in their natural ſtate. 
The head of the humerus was much diminiſhed and 
Matten'd : Its middle part very ſmall, pliable, ſoftened 
in all points, yet in ſome friable. The cubitus and 
radius ſuffer d the ſame alterations with the humerus. 
By ſtretching all her limbs we laid them ſtreight; 
but they ſoon after returned to their former curve. 
The phalanges of the fingers were not ſo much 
ſoften d, but were eaſily cut, and bent like whale- 
bone. The femur was rather a fleſhy body than a 
bone; its cavity was filled with a reddiſh ſuet, in- 
ſtead of marrow, which, accumulated in different 
points, bulged out the fleſhy ſides. The capacity 
or an 1 much diminiſhed; the bones, that 
compoſe it, were ſoften d, thicken d, and contracted. 
The ſpine kept its natural form; the vertebræ ſoft 
and ſupple. The ſternum, and all the cellular bones, 
ſeem'd ſolid, but could bend, and were eaſily cut. 


- The ribs, tho ſoften d, were ſtill friable. Some of 


them, towards the ſternum, were doubled over one 
another. The clavicles ſeem'd almoſt cartilaginous. 
The ſhoulder-blades were much thicker than natural, 
leſs broad, and intirely disfigured. The two protu- 
berances call'd acromion and coracoides almoſt joined, 
The ſcull-bones were eaſily cut in ſlices, twice as 
thick as in their natural ſtate. Both plates were 
joined in one, and no traces at all of a diploe. Their 
_ ſubſtance abounded with an 2 diluted ſerum, 
ceeaſily ſqueezed out by a gentle preſſure of one's fin- 
gers. The ſutures almoſt obliterated: The bones of 
the baſis and face ſhared in the calamity. The teeth 
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and the patient was ſeen as a curioſity. 


[ 32] 


hard as uſual. The dura mater Was incorporated 


with the bones. The brain not ſofter than ordinary: 


Its right hemiſphere was by one third larger than the 
left; and hence, perhaps, the weakneſs of her left 


fide, often manifeſted by pains, aches, defluxions, 


heavineſs, falls on that fide, and every illneſs, which 


ſhe had from her infancy, beginning in ſome part 
thereof. When young, ſhe fell upon her head down 

two pair of ſtairs. 'The membranes, that ſeparate 
the two hemiſpheres of the brain, were much thicker 
than commonly. 


In fine, all her bones were ſo ſoft, that the ſcalpel 
with very little force ran thro? the hardeſt of them ; 


even the rocky apophyſe of the ear bone, ſo called 
from its exceſſive hardneſs. Nothing extraordinary 
was found in the viſcera; but their ſize diminiſhed | 


by the compreſſion, and an univerſal cachexy. 
There could be no cauſe aſſigned of this woman's 


diforder, as ſhe gave no ſigns. plain enough to prove 


either a ſcurvy, pox, or king's-evil, either heredi- 


tary, or acquired; her parents having lived healthy, 


the one to the age of eighty, and her mother being 
ſtill alive, aged fixty, and in good health. She had 
three chil dren, who died of diſorders common to 
their age. One, 4 years old, died of the meaſſes. 
| The caſe was looked upon as very extraordinary, 
It is cer- 
tainly rare, but there have been ſome ſimilar caſes, 
which are cited in the Abridgment of the Philoſophi- 
cal Tranſactions, in the remark upon the like caſe 
* to the Royal Society, by Mr. Silvanus 
Bevan, 


I 1 
Bevan, p. 458, Sc. Vol. II. This differs from the 
other examples, by the ſediment of the urine, the 
ſtain on her linen, the preternatural ſituation of her 
limbs. Something very ſingular was, that ſhe did 
not blow her noſe perhaps once a month, even in 
her health; always flept with her mouth open'd, 
and her tongue hanging out. The manner in 
which ſuch diffolutions of bones are accounted for, 
in the above-mention'd remark, ſeems the moſt ra- 
tional, plain, and ſatisfactory, that can be given. 

I attended this patient ſince laſt Auguſt with Dr. 
Morand, and kept a journal of our — 


hoping it may be of uſe to the — and worth the 
notice of the curious. | 


Paris, Dec. 10, 


„% e Hoſty, M. D. 


v. An account of a Hans altar, with an in 
ſcription upon it, found in April laſt at 
Vork, and communicated to the Society of 
Antiquaries by My. Francis Drake, F. R. S. 
As alſo a breif explication of the inſcription 
by John Ward, LL. D. Profeſſor of Rhetoric 
in Greſham College, and V. P. R. S. 


Read Feb. 1, þ 
1753+ 


HIS altar was found, with other 


remains of antiquity, by ſome work- 


men, in opening a new and deep drain down the 
centre of a large ſtreet, called Mzicklegate, in the 
E 


city 


11111 
eity of Vork. Its hight with the pedeſtal, on which 
it ſtands, and which is made hollow to receive it, is 
fourteen inches and a quarter. But the breadth va- 
ries in ſeveral parts of it, according to their different 
form. Oa the top 1s an apex, with a volute on each: 
fide, and on the front a pediment over the inſcription. 
It is elegant for the workmanſhip, and well pre- 
ferved. And that a better judgement may be formed: 
of it at this diſtance, Mr. Drate has ſent up a draught 
of it in its juſt proportion, with the inſcription upon 
it; as alſo another copy of the inſcription, taken 
off from the ſtone, by prefling wet paper into the 
letters, and then delineating both them and the ſtops. 
il with a pencil. A copy of the draught, but reduced. 
1 to one half of the ſize, accompanies this diſcourſe, to 
which J take leave to refer (I); and ſhall only ſub- 
join here the inſcription itſelf in words at length, as 
I think it may be read. ) 


Matribus Africi s, Talicis, Germanicis, (2) 
Marcus Minucius AndvuleeCC. 
miles legionis ſextae victricis, 
gubernator legionis ſextae, 
votum ſolvitlibentiſimie merito. 


x. By 


(1) See TAB. I. Fig. 2. 3 
(2) The abbreviation of this word being 6 N. as Mr. Drage aſ- 
ſures me in a letter, which J received from bim, ſince I wrote this 
diſcourſe; it may, I preſume, be read, as I have now given it. 
Tho, in the copy of the inſcription delineated upon the ſtone, the 
veſtiges of the letters ſeemed to be GAL, for which reaſon I then 
read it Gallicis. . 
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I; By this inſcription, and many others of the like 


| ſort, found in Britain and other countries, it appears, 


that theſe female deities, under the name of Matres, 


were worſhiped in moſt parts of the Roman territo- 


ries. So that the obſervation of the learned Spon 
ſeems not to have been ſo well founded, when he 
fais : Notandum, has Matres fere tantum in Gallia et 


Germania fuiſſe cultas, raro enim alibi earum reperi- 
untur inſcriptae arae (1 ). In moſt of theſe inſcri- 


ptions they are only called Matres, but in ſome Deae 
Matres ; and frequently the country, or particular 
place, where they were worſhiped, is ſubjoined. 


Thus, in Horſtey's Britannia Romana, among the 
Inſcriptions found in Britain, we have, Matres do- 
meſticae, Matres Alatervae, et Matres campeſtres ; 
as allo Matres tramarinae, for tranſmarinae (2): ; 
Which laſt title, being in another inſcription writen 


Matres tramai (3) occaſioned the learned Selden to 


ſay: Quid chi vellet, ne hariolari quidem auſus ſum (4). 


And in the inſcription now under conſideration we 


meet with Matres Africae, Italicae, Germanicae. 
Writers are not agreed in their opinion concerning 


theſe female deities, who were worſhiped under the 
character of Matres. Spon ſuppoſes they were del- 


fied women, who, while living, were thought to 


have the gift of prophecy. The reaſons for which 


opinion having been given at large in Horſey, I ſhall 


for n. ſake take leave to refer to the paſſage (J). 


E 2 -.. aa 


— 
— 


1) Miſeel. « erud. antiq. p. 105. 
(2) Brit. Rom. Cumb. x1. Scotl. xxix. Cumb, LI. 
.. (3) id. p. 298. 
(4) De Diis Syris, Syntagm. 11. c. 2. 
(5) 8 201. Ses allo en CI. 1. u. 175. P. 188. 


EB | 
But Selden ſd them all to the Dea Syria, or 
Mater Deorum; whom St. Auguſtin, as he obſerves, 


takes for Juno, and ſais: Tot Je Junones, quot ſunt L 
fmuacra (1). Agreably to which notion we find : 
ſeveral altars in Gruter inſcribed Funcnibus, in the 3 
plural number (2). And Plutarch takes notice of b 
the worſhip paid to the Deum Matri at Enguium in 


Szctly (3); which Cicero ſeems to allude to, when 
he fais, Matris magnae jfanum apud Enguinos ef (4). 
I ſhall only add further upon this head, that, as we 
meet with ſeveral inſcriptions, which have on them 
the title of Matrenae, to whom they are addreſſed; 
Spon thinks, not improbably, that theſe Matronee 
were the ſame deitics as the Matres, or Matrae, as 
they are ſometimes writen, who were indifferently 
worſhiped by each of thoſe titles, of which he has 
given a 3 of inſtances (5) 
2. The two firſt names of the perſon, who dedi- 
cated this altar, were doubtleſs wr te Mi nucius; 
but the third, as here abbreviated, uncertain. 
Tho 1 apprehend, that the two firſt ro in the 
ligature may be AN. which, with the two following 
DE. may ſtand for Andegavus, or, as it is ſometimes. 
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writen, Andecavus; as denoting the name of his coun- 
j try, now called Anjou in France. 
0 3. This 


0 * ſupra. 

(2) Pag. xxiv. I, 2, 3, 4, t alibi. 
(3) In vit. Marcelli, 
(4) In Verr. lib. Iv. c. 44. 


(5) Ubi ſupra, pag. 104» 


OE _.. 

3. This Marcus Minucius deſcribes himſolf by two 
characters or imployments ; firſt, as a ſoldier o the 
fixth legion, which was honored with the title of 
victrix; and then as pilot of the ſame legion, the 
epithet victrix not being repeated the ſecond time, 
as unneceſſary. It was not unuſual among the Ro- 
mans for perſons. to expreſs their ſeveral titles, 
or imployments of life, in the inſcriptions cut up- 
on ſuch votive altars. Many of theſe are to be met 
with in collections of this kind; in ſome of which 
they are connected by the particle ef; and in others 
not, as in the inſtance before us. I ſhall produce 
an example or two of each kind, to ſet this mat- 
ter in a clearer light. Of the former ſort we have 
in Gruter : 333% | 


a 2 Don 
ET. FORTVNAE, SECVNDAE 
' CAES. M. ANTONINI, IMP 
M. LICINIVS. COR. 11. VIR 
' COL. DAC. SARMI1Z. ET. FLA 
MEN. DIAL IS. SIGNYM. 10 
VIS. Ex. vETVSTAIE. RE » 
in STITVIT (1). 
And again: ; 
55 ApoLLINI. AVG 
„ü 
FELIX. AVG. LIB. OPTIO 
ET. EXACTOR. AVRI. ET 
ARGENTI. ET. AERIS (2). I 
In 


(1) Pag. vIII. I, (2) Pag. XXXV1. 8, 
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In both theſe inſtances the conjunction zr is ex- 
preſſed between the two characters, but in others it 
1s omited. As in the ſame author: 


HERCVLI INVICTO 


1 N. CAssIVSs HOR 


T ENSIVS 
PAVLINVS PRAE. VRB. 
EL 4. 1 
SACRES FACIVND. 
DONVM DEDIT | 0 1 45 


Fo alſo f in Reinefius: 8 


IVNONI. REGIN 
„ 
D. N. DIOCLETIANI IN 
 CLYTI. PRINCIP, SEM. AVG. 


VIR CLAR. PRAEF. VRB. 


PINIVS PAVLLVS SILVANYS 


 IVDEX. SACRARVM. COGNITIO 


NVM. VOLVNT. EIVS CVR. (2). 


a the like we meet with in Horſley, where one 
Marcus Cenſorius Cornehanus ſtiles himſelf, Cen- 
turio legionis decimae Fretenſis, praefettus cobortis 
primae Hiſpanorum (3). In the firſt four of theſe 

Inſtances the different characters given to the ſeveral 
perſons are ſuch, as might belong to them at the 
ſame time; but in the laſt they ſeem not compatible. 


4. The 


— — 


(1) Pag. xLVIII. ult. in tab. priori, 
(2) Claſſ. I, NUM. 282, P. 241. 
(3) Cumberl. Lx111, 


13 


4. The title gubernator, or pilot, I do not remem- 
ber to have met with in any other Roman inſcription. 


And notwithſtanding the firſt line is placed at ſome 
diſtance from the reſt; yet it may, I think, connect 
with them, without ſupplying the word facrium ,in 
the following manner: Matribus Africis, Italicis, 
Germanicis, Marcus Minucius, etc. votum ſolvit liben- 
tiſime merito. An inſtance of the like kind may be 
feen in Horſley, ending with the ſame letters, vs LLM, 
which he reads in the ſame manner (1). 

It appears, by an inſcription in Gruter (2), and re- 
publiſhed by Dr. Gale (3), that this legion ws tranſ- | 
ported from Germany to Britain in the reign of the 
emperor Hadrian, under the command of Marcus 
Pontius ; who is there called, Tribunus militum legio- 
nis ſextae victricis, cum qua ex Germania in Britan- 
niam tranfut. T he inſcription therefore upon this 
altar at York may, as I apprehend, refer to that 

voiage; and intimate to us, that Marcus Minucius, 
by whom it was erected, was then pilot to the hg _ 
gion. It is probable indeed, as Horſley obſerves (4), 


that: 


(1) Scotland xxvit. Rerneſtus, Claſſ. 1. num. 3. reads the let- 
ters LL. laetus libens, and cites for it an infcription in Greater, 
pag. MLXXXIV., 4. which ends with the abbreviated words, LAET. 
BIB. FECIT. And ihere is another inſcriprion publithed by Spon, 
in his Miſcell. erud. ant. p. 107; and afterwards by Fabretti, pag. 
690, n. 111. which has the words LAETvS, LIBENS. at length. 

lowever Reinefius adds: Vocabulum poſitivi geminatum infert ſuper- 
latiuum; ſo BB. bene bene, is the ſame as optime ; and LL, may 


ſtand for Iubentiſſime or libentiſſime. And in lke manner MM, is 
read in the ſuperlative neritiſſimo. 


(2) Pag. ccceLvII. 2. 
(3) Antonin. Iter Britann, pag, 47. 
(4) Pag. 79. 
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that upon its 
ſouth, but marched directly 
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Commodus or Caracalla (4). 
- plainly relates to the reign of Severus, by the names 


 » 
firſt arrival it made no ſtop in the 
by the uſual rout to 
Hadrian's vallum ; fince there are ſeveral inſc riptions 


upon and near the wall, both in Northumberland 


and Cumberland, wherein this legion is mentioned. 


And in the following reign of Antoninus Pius we 
find, by ſeveral other inſcriptions, that it was in Scot- 


land, and had a ſhare in building the wall there (1). 
Not long after it might very probably be ſtationed at 
Tork, where Ptolemy places it (2), who lived under 
the next emperor Marcus Aurelius, as we learn from 


Suidas (3). The legion therefore being thus ſettled, 


Marcus Minucius might then think it a proper time to 


pay his vows, formerly made to thoſe deities, whom 


he addreſſes in the inſcription cut upon this altar. 
I thought it neceſſary to give this view. of the 
matter, for the ſake of obviating an objection, 


which poſſibly may be made, as well with regard 


to the time of erecting the altar, as to the perſon, 


by whom it was erected. What I more eſpecially 
refer to, is the form of the letters 6 and L, as 
they appear upon the altar. For altho they are 


found in the like ſhape in ſeveral Britiſh inſcriptions 


publiſhed by Horſley, yet none of thoſe ſeem to be 
altogether ſo antient. There is one with the 6, 


which that writer is uncertain, whether to refer to 
And another with the L 


of 


(1) See Horſley, Scotland, Iv, vil, xvIII. 
(2) Horſley, pag. 299- 


3) In voc. TIToxepdice, 6 KAaudrs XenpaTioas 
(4) Lancaſhire, 111, 


2 


r 


of the conſuls Aper and Maximus, who are men- 
tioned in it, and anſwer to the year 207 of our com- 
mon aera (r). The reſt of them have nothing cer- 
tain to determine their age; tho by ſome circum- 
ſtances which attend them, they ſeem generally to 
agree better with later times. But if that particular 
form of either of thoſe letters is not to be found 
in any of our Britiſh inſcriptions hitherto publiſhed, 
before the reign of Commodus or Severus; it by no 
means follows, that it might not have been uſed 
ſooner. And there was only the reign of Marcus 
Aurelius, that intervened between thoſe of Antoninns 
Pius and Commodus, who in a few months was ſuc- 
ceeded by Severus. Beſides, as the ſixth legion, after 
it ſettled at Vr, ſeems to Ko been ſtatedly quar- 
tered there, till the. Romans left Britain (2); I do 
not perceive, either to what other time, or perſon 
with the character of pilot to that legion, the erection 
of this altar can be aſcribed. But this I leave to the 
further conſideration of 1 curious, to judge of it as 
they pleaſe. 


6. CG Nov. | | | 85 . 4 | 
1752. J TE: J Ward. 


( 1) Cumberland, XLLv. (2) See Herſig, p. 79. 
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VI. An Account of ſeveral Perſons ſeized 
with the Goal-Fever, working in Newgate z 
and of the Manner, in which the Infection 
wat communicated to one intire Family; by 
John Pringle, M. D. F.R.S. it 


Read Peb. 1," 


AVING lately had an opportunity 
3 753 of ſeeing ſeveral caſes of the true 
goal- fever ariling from the gaol itſelf, I thought it 
would" not bè improper to lay before the Society a 
Toft account of the manner, in which thoſe perſons 
were ſeized, the chief ſ ymptoms and progreſs of the 
diſeaſe, with ſome remarks upon it, in order farther 
to illuſtrate what I have advanced elſewhere, concern- 
ing the danger arifing from foul air, and the agree- 
ment of this diſtemper with what has been called the 
fever of the hoſpital, or more generally a malignant 
or peſtilential fever. F 
In the Minth of October 17 50, a committee of 
the court of aldermen was appointed to inquire into 
the beſt means for procuring in Newgate ſuch a pu- 
rity of air, as might prevent the riſe of thoſe infec- 
tious diſtempers, which not only had been deſtructive 
to the priſoners themſelves, but dangerous to others, 
who had any communication with them; and parti- 
cularly to the courts of juſtice upon the trial of male- 
factors; whereof a fatal inſtance had occurred that 
year at the ſeſſions held in the Old-Bailey, when the 
ord mayor, two of the judges, and one of the alder- 
men upon the bench, with ſeveral other perſons then 
preſent, were ſeized with a malignant fever, and * 


The reverend Dr. Hales and I ben © conſulted by 
the committee upon the point referred to them, and. 
having viſited the gaol in company with thoſe gentle, 


men, it was then agreed, that, conſidering the ſmall. 


neſs of the Place, ii ropertion to the number the 
priſoners, it would d be 2 — to make a une fri 
of the ventilator, and to have it worked by a machine, 
in the manner of a windmill, to be erected for that 
purpoſe upon the leads of Newgate. = 
This ſcheme was laid before the court of RT LESS 
and approved of, but not put in execution till near 
two years after. For on the 11 of July 1752, Dr. 
Hales acquainted Dr. Knight and me, that feveral 
of the tubes were finiſhed, and that the machine had 
been going about ſix weeks ; wherefore, being de-. 
 firous to ſee the effects, he had appointed Mr. S Stibbs 1 
the carpenter, employed i in that work, to meet him 
that day at Newgate, and deſired us to go along with, 
We went accordingly, and having viſited ſeveral of 
the wards, we were all of us very ſenſible, that ſuch as 
were provided with ventilating tubes were much leſs 
offentive than the reſt that wanted them; and Dr. 
| Hales and I could perceive a conſiderable ; improve- 
ment made upon the air of the whole gaol, ſince the 
time we had been firſt there with the committee. 
Some of the wards were ſo free from any ſmell pe- 
culiar to ſuch places, that I am 11 were Dr. 
Hales's deſign completed, and a perſon appointed to 
regulate the fliders of the tubes, and to keep the ma- 
1 in order, the uſual bad conſequences from foul 
and crouded goals, might in a great meaſure, if not 
wholly, be prevented in * gate. 
Fs 
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place had been don | 

| 7960 me ſweet; and tho upon the firſt working of the 
ventilator they had been more fickly than before, they 

ſoon recover d their health, and had preſerved it ever 


i ar. 


— 
be 

* 
- 


One of the wards allotted for the women 


had a ſmaſl 
room adjoining to it, in which they uſually ſlept. Both 
places ſeem d at that time well air'd, tho the latter 
was cloſe, and, if I miſtake not, without either win- 


dow or chimney. The priſoners informed us, that, 
before this ward received the tube, this fleeping- 


very offenſive, but that ſoon after it 


fince. Now from this account we muſt not infer, 
that any danger will ariſe from a ſudden change of 
bad air for good ; fince this accident may be better 


accounted for from another circumſtance, which we 
were then likewiſe told of; vi. that this ward of the 
women had been ſupplied by a ventilating tube be- 
fore thoſe in the lower ſtory, where the air being in 
a more corrupted ſtate, it had paſſed from thence 
thro' the ſeams of the floor, and other paſſages; to 


replace that, which was drawn off by the tube in the 
ward above: but that after the bad air was ex- 


bauſted, the benefit of the freſh air ſoon appeared, 
by the better health of the priſoners 


But as it was not my deſign in this paper to ſet 
forth all the advantages, that may be expected from 


the ventilator, I ſhall leave that ſubje& to be treated 


of by the ingenious inventor of it; and ſhall only 


take notice, that the tubes from the ſeveral wards, 


uniting in one great trunk, convey all the putrid 
ſteams by that channel into the atmoſphere, through 
a vent made for that purpoſe in the leads of Newgate ; 
and that tho' the wind was moderate daring the time 
we ſtaid in the gaol, yet we obſerved, that _—_ 


, 

| % * Ren» 
lator threw out a conſiderable ſtream of air, of a moſt 

J . 
Before we parted, Mr. Stibbs informed us, that 
. Clayton Hand, one of his journeymen, whilſt he was 
employed in ſetting up the tubes, was ſeized with a 
fever, and carried to St. Thomas's hoſpital, after 
lying ſome days ill at his own houſe. Whereupon, 
apprehending that this man's fickneſs might be o. 
ing to the air of the gaol, Dr. Knight and I having 
the curiofity a few days after to go to St. Thomas's 
to make the inquiry, we found the patient fitting in 
one of the courts, recovered of his fever, tho' ſtill 
weak, and had the following account from himſelf: 


He faid, that upon firſt finding himſelf indiſpoſed, 
he had left off work for ſome days; but upon grow- 
ing better he had returned to Newgate. That foon 
after happening to open one of the tubes of the old 
ventilator, which had ſtood there for three or four 
years, ſuch an offenſive ſmell iſſued from it, that 
being immediately ſeized with a nauſea and fickneſs 
at his ſtomach, he was obliged to go home, and that 
the night after he fell into a fever, in which he lay 
about eight days before his friends carried him to the 
hoſpital. That becoming ſoon delirious, he recol- 
lected no other ſymptom, ſucceeding theſe mentioned, 
beſides frequent retchings to vomit, a trembling of 


his hands, and a conſtant head-ach. This man had 


taken no medicine before he came into St. Thomas's, 
and fince that time was attended by Dr. Reeves; but, 
as that gentleman was not then preſent, we were 
informed by the apothecary, that Clayton Hand had 
been admitted in the advanced ſtate of a — 
ever, 
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ry e with a fu r, and a ſunk pulſe, and 
that the fever had not le him till ſeveral days after 
his admiſſion. The nurſe's account was, that be had 
all along lain like one flupified, and that after the 
fever went off, he had — for ſome time very 
dull of bearing. We could learn nothing certain about 
the preciſe duration of the fever, but from what the 
2 and his attendants told us, we collected, that 
he muſt have been ill between two and three weeks, 
So that from all theſe marks we made little doubt, 
but that this perſon had been ill of the true oaol-diſ- 

temper; and were confirmed in our opinion by the 
following circumſtance. 
In company with the convaleſcent was one Tho- 
mas Wilmot, another of Mr. Stibbs's journeymen, 
who had likewiſe worked in Newgate, and whom 
we remembered a few days before to have ſeen in 
that place, very active, — 1 in perfect health. This 
man told us, he had come to ſee his companion, but 
as he apprehended himſelf in danger of falling into 
the ſame fever, he ſhould aus. af be Jad f our 

advice. Upon examination we found his tongue 
white, his pulſe quick, and that he 3 of a 

ain and confuſion of his head, with a ſhaking of his 
nds, and a weakneſs in his limbs. He ſaid 2 diſ- 
order had come on gradually, ſince the time we ſaw 
him in Newgate, but that he was then ſo very ill, he 
could work no longer. From which account it ap- 
peared to us, that this man had alſo caught the in- 
fection; but as the fever ſeemed not to be quite 
formed, we had hopes of ſtopping its progreſs: and 
with this view we adviſed him to take a vomit, and 


on the following _ a ſudorific. He followed the 
preſcription, 


1 
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1— and the effects ſhall aureus be men- 

tione 
After Wilmot had told us his own caſe, he in- 
formed us of the indiſpoſition of three more of his 
companions, who had been likewiſe employed. by 
Mr. Stibbs in Newgate : whereupon we took their 
direction, viſited them, and found them all ill of the 
gaol-diſtemper. 
+ The firſt was Michael Sewel, who lodged in the 
Swan-yard near Newgate. This man had been ten 
days 4 to his bed, without taking any medi- 
cine. He was then delirious, and had the petechial 
eruption : but obſerving, that he lay in a cloſe, W- 
air d, and dirty room, without any attendants but his 
wife, then ſuckling a child, we believed he had no 
chance to recover where he was, and therefore re- 
commended his caſe to Mr. Stibbs, who procured his 
admiſſion that day into St. Thomas's hoſpital ; where 
he alfo recover d. 

The ſecond was Adam Chaddocks, who lay at 2 
green- ſnop in the little Old Bailey. He was taken 
ill on the ſame day with the former, and had uſed 
no medicine. He had likewiſe the. petechial ſpots 
upon his breaſt and back; and tho he was not alto- 
gether inſenfible, was affected with a ſtu por attended 
with a ſunk pulſe, and other ſymptoms of the dif= 
temper. His landlady, who took care of him, in- 
formed us, that he had been troabled with retchings 
to vomit, and an head-ach from the beginning, and 
that for ſome days paſt he had been ſeized with a looſe- 
neſs, and that his ſtools were very offenſive. As 
the room this perſon lay in was large and well-air d, 
we did not think it neceſſary to remove him, but 

recommended 


recommended him to the care of Dr. Pate, phyſician 
of St. Bartholomew 8 hoſpital, who attended him till 
he recover d. 
The third was John Dobie, apprentice to Mr. Stibbs, 
a lad about 1 5 years of age, who liv'd with his pa- 
rents in a court by the White Bear in Canon-ſtreet. 
We ſaw him on the ſame day with the other two, 
which was the fourteenth of his ſickneſs, and the 
twelfth ſince he took to his bed. His mother told 
us, that ſome of the journeymen working in New- 
gate had forced him to go down into the great trunk 
of the ventilator, in order to bring up awig, which one 
them had thrown into it; and that, as the machine 
Was then working, he had almoſt been ſuffo- 
- with the Ee before they could get him up. 
That upon coming home he complained of a violent 
head- ch, a great di ſorder in his ſtomach, with retch- 
ings to vomit, which had never intirely left him. We 
found him extremely low, with a ſunk pulſe, a de- 
lirinm, and an unuſual anxiety or oppreſſion about 
his breaſt. This laſt ſymptom we aſcribed to the 
opiates he was then taking for a looſeneſs, which had 
come on two or three days before we ſaw him. He 
being in no condition to 4 moved, and being beſides 
avell attended by his mother, and ; in a well-aired 
chamber, we preſcribed to. him there, and repeated 
our viſits, till he was quite free of the fever. It was 
obſervable, that before he was taken ill, he had been 
twice let down into the great trunk of the ventilatar, 
when the machine was ſtanding ſill, without com- 
plaining of any ill ſmell, or receiving any hurt there- 
ang ; but that the laſt time, when the machine was 
Working, he immediately cried out he was ready to 
be 


[ 49 ] 
be ſuffocated ; and the two men who helped him | 
out, by receiving the foul ſteam from the trunk, were 

both ſet a vomiting ſo violently as to bring up blood. 3-1 
On the 23 of Auguſt, Thomas Wilmot, above-men- | | 
tion d, called upon Dr. Knight, and told him, that, after — 
taking the vomit and ſudorific, he had immediately reco;· 
ver d; but begg d him to ſee his wife, who then lay ill of 
a fever, at his houſe in Snow's- fields, Southwark. The 1 
doctor ſuſpecting, that this woman's indiſpoſition might 
| be owing to the contagion received from her husband, 
acquainted me with it, and carried me to ſee her. 
ILT bere we were. informed, that Wilmot's daughter, a 
girl of eight years old, who lay with her parents, had 
been ſeized with a fever, ſoon after her father's reco- | 
very; that ſhe had been ill about a fortnight, and 95 J 
they believed had ſpots upon her breaſt, but that ſhe — 
had recover d without any medicine. That her mo- 
ther had not only nurs d her, but continued to lie 
with her; and that ſome time after the girl's reco- 
very, the mother began to complain, and ſoon after 
fell into a fever; and that it was the twelfth day 
ſince ſhe was confined to her bed. This woman hav- 
ing the petechiæ, a ſtupor, with deafneſs, and a ſunk a 
pulſe, there was no doubt of her being likewiſe in- „ 
fected with the diſtemper, and probably by her daugh- 
ter. As ſhe had been without any aſſiſtance, we adviſed 
her husband to ſend for Mr. Breach, apothecary, in 
the Borough, who having ſerved in the hoſpital of 
the army during the war, was well acquainted with 
the nature of ſuch fevers; and having left directions 

with him, we did not return till after the criſis; 
which happen d upon the 16 or 17 day from the 
time ſhe was confined to 7 —__—_ = 


Some 


nn. 

Some time after this, Mr. Breach the apothecary 
informed us, that he was again employ'd in Thomas 
Wilmot's family; for that Elizabeth Marſhall, his 
fiſter- in- law, after nurfing his wife, was taken ill of 
the ſame kind of fever, and defired our aſſiſtance. 
This perſon we found in the fame bed, and in the 
fame condition, in which we had ſeen her ſiſter ſome 
time before; and in the room with her, in another 
bed, a fon of Wilmot's, a boy of nine years old, ill 
of the fame diftemper. The former had been at- 
tack'd on the 15 of ptember, and the latter the day 
before. The woman's fever ran out the ordina 
length of 16 or 17 days, but the boy's came ſome 
days ſooner to a criſis, and was all along of a milder 
nature. She recover'd very flowly, complaining of 
great weakneſs, deafneſs, and a confuſion in her head, 
the ordinary conſequence of theſe malignant fevers. 

One day, in my return from this houſe, I call'd at 
St. Thomas's hoſpital, to. inquire for one William 
Thomſon, a lad of about 16 years of age, who, as 
Wilmot then told me, was another of Mr. Stibbs 8 
journeymen, and bad been taken ill by working in 
Newgate, fince the three he had mention'd 8 
This lad was recover d, but not yet diſmiſs d. He 
faid, that upon finding himſelf growing ill, he had 
left his work, and kept at home for about a week, 
complaining of a pain in the hinder part of his head, 
and in his back, of a trembling of his hands, and 

of reſtleſs nights; that his feveriſh indiſpoſition 3 in- 
ereaſing, he had been obliged to take to his bed, where 
he lay == eight days before he was ſent to the ho- 
foital. The — added, that he had continued 


under their care about the ſame number of days before 
the 


: [5] 5 
the turn of his fever; that his pulſe had been ex- 
tremely low all that time, and that they believed him 


to be in the utmoſt danger. He added, that the wife 


of Michael Sewel (the ſecond patient they had re- 
cCeived of thoſe, who had been employ'd in Newgate) 


been the fame with Wilmot's at the time we ſaw 


cines, but had heard nothing of her fince. 


DODn the laſt day of December Mr. Breach informed 
me, that about a month before, he had been call'd 
to attend Thomas Wilmot ; but as he died before he 
ſaw him, he could give no other account of his fick- 
told him; viz. that he had long 
been in a bad ſtate of health, and that at laſt he be- 


neſs, than as they 


came feveriſh, and went off with a looſeneſs. 


to have the diſtreſs of her family atteſted, and laid 


before the lord mayor, in hopes of having ſome pro- 
viſion made for them. Upon which occaſion we 
learned; that Thomas Wilmot ber husband, after 


taking the ſudorific, ſo far recover'd as to work at his 
buſineſs ; but that tho he did not return to Newgate, 


yet his ſtrength would not permit him to continue at 
work above a day or two at a time; ſtill complain- 
ing of an head-ach, and pains acroſs his breaſt, or, as 
he expreſs'd it, about his heart, of a feebleneſs of his 


limbs, a ſhaking of his hands, and a conſtant drought. 


That notwithſtanding theſe ailments he went daily, 
till a week before he died, when he grew very weak, 
and thore feveriſh, had ſometimes profuſe ſweats, and 


EX at 


ſome days after her husband's admiſſion, came to 
ſeek advice for herſelf, and that her complaints had 


him : he added, that he had given her ſome medi- 


In the beginning of this month (January 1753) 
the widow applied to Dr. Hales and me, in order 
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with what had prevail d in the family, but that he 


recover'd ; and that her own mother 33 Meg- 


to fee and attend them, was alſo taken ill of a fever, 
but without ſpots, and died about ten days after her 


laid before the Society ; 


[ 52 
at other times a looſeneſs, and that both theſe excre- 
tions and alſo his breath were remarkably offenſive. 


That at laſt he was ſeized with convulſions, and hav- 


ing three fits in one day, he died in the laſt of them. 
Mrs. Wilmot added, that her youngeſt ſon James, a 


boy of four years of age, was after the father's de- 
ceaſe ſeized with the ſpotted fever of the ſame kind 


et, who did not live in the houſe, but came often 


husband. She concluded with telling us, that the 
diſtreſs of her family had been the greater, by her 


being deprived of all aſſiſtance from their neighbours, 
who having thus ſeen the whole family, one after 
another, ſeized with this fever, were as much afraid 


to come near them, as if they had been infected With 


the plague. 


This is all the account J believed neceſſary to be 


fince a more particular hi- 
ſtory of it, with regard to its ſymptoms, nature and 


cure, would have been but a repetition of what 1 


had already publiſhed, concerning the malignant fe- 


ver of the hoſ pital, from which theſe caſes are in no- 
thing different. 


It will be proper to add, that, befides theſe fix 
perſons, that were taken ill by working in Newgate, 
and whom I ſaw, there was another, called Ruſt, as 
Mr. Stibbs has lately informed me, but whom I never 
viſited. So that, beſides Wilmot's whole family, and 


Sewel's wife, who received the contagion at ſecond- 


"hand, 


— ͤT—̃ T—¼ 


a2 äamultitude of people are long, cloſely, and naſtily 


hand, there were ſeven originally infected in the gaol, 
out of eleven only, who were employ d by the maſter- 


carpenter in that N Now as moſt of theſe ſeven 
were attack d within a few days of one another, and 
by the ſame kind of fever, it is not to be doubted 
but that the diſtemper was owing to the corrupted 

air of Newgate. From all which it appears, how re- 
quiſite it is, that the public ſhould take ſuch meaſures, 
as may prevent the like accidents ariſing from foul 
and crouded gaols ; or indeed from any place, wherein 


kept; and which in all probability can never be ob- 
tain'd without a conſtant change of air. 
Nor are fevers of this kind to be accounted among 
ſuch rare occurrences, as require -no particular pro- 
viſion to be made againſt them; fince fiom this 
very inſtance it appears, how. often diſaſters of this 
kind may happen, without any notice being taken of 
them. Had it not been for the accident of our going 
at that time to Newgate, hearing of the firſt man's 
iüllneſs, and ſeeing his companion with him, all theſe 
men might have been ill, and not only the public 
but moſt of themſelves ignorant of the cauſe. And 


infection, and even all periſhed by it, without any 
perſon being convinc'd of the danger ariſing from 
gaols, or the contagious and malignant nature of the 
feyer, excepting a few in the neighbourhood, which 
is a remote and obſcure quarter of this city. 2 
I ſhall reſerve what farther remarks I have made 

on theſe cafes for a ſecond paper, to be laid before 
the Society at another meeting ; and ſhall only ſubjoin 
a letter, which I received a few days ſince _ 4 
| | tibbs, 


as for Wilmot's family, they might have received the 


upon it, till I get full information from 
member of our TW 


[441] 


| Stibbs, as another voucher for the number of men 
ſeized with the gaol-fever, and what Fs haps they 


bote to the whole number, employ 
ting up the ventilator in Newgate. But with 
to what he ſays, in relation to the better health of 


by him in ſet- 


the ptiſoners fince the uſe of that machine, as the 


reverend Dr. Hales is making a ſtrict inquiry about 
that circumſtance, I ſhall delay making any reflections 
that * 


70 Dr Prin gle. 


81 R, Jan 25, 1753. 


4 "OURS I receiv 4. ind have ſent you the names 
of all the workmen , that works; 


inform'd by the 


had been but one 
as before the ventilator was uſed, there died fix or 
ſeven in a week; ſo that it ap 

the ventilator cauſes the foul flag 


nated air to circu- 


late, and thereby conſequently | is drawn out of the 


ſeveral wards. 


This is the beſt account I can give, and hope i it is 


to your ſatisfaction. I remain, Sir, 


Your humble ſervant to com mand, 


regard 


on the venti- 
a in Newgate, and how many had the gaol- 
diſtemper. One of the principal men, whoſe name 
was Wilmot, died, and all'the reſt recover'd. I am 


perſon, whoſe name is Jackſon, that 
takes care of the windmill and ventilators, that there 
ſon died in two months; where- 


us very plain, that 


Tho. Stibbs. T 
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Read Feb. TY 
TH fndiog elk very different f. rom 1. * 
and from the deſcriptions given us of them, an the 
trade to them, by the ancients, had congluded them 
to be, you will excuſe my ſendin you an, obſeryatiqn 
or two, which occurr'd to me re lating to their naty- 


ral hiſtory, and the conſiderable alterations, which 
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Mens names. 

2 Mr. Morris 

N Mr. Bates 

Mr. Willmot * died, Mr. Thompſon * 

Mr. Letts Burton, apprentice 
Mr. Chaddock 8. Dobie, ditto * 
W. }_F® 


Mr. Sewel 
Mr. Hand 
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5 * B. All thoſe mark d“ had the es. 


vn of PA ccount * PR great 1 which 


the Iſlands of Sylley ; 4m undergone fince the 
* Trmeof the Antients, who mention them, as to 


their Number, Extent, and Poſition : In 
a Letter to the Rev. Thomas Birch, D.D. 


Seer. R. F. by the Rev. Mr. Wm Borlaſe, 
N. A. F. R. S. 


Reverend Sir, 3 

AvING made 4 little tour to the 
iflands of Pl lley laſt ſugnqner, and 
imagin d, 


they muſt have undergone, ſince they were firſt taken 


| node of in hiſtory, and what If think may have —— 
| the cauſe of theſe, alterations. 


Theſe iſlands being ſo noted imong the antients, I 
expected to find among the inhahitants a conſcious 
eſteem 


1 
eſteem of their own antiquity, and of their appear- 
ance in hiſtory before the other parts of Britain were 

at all known. I was not without hopes of finding 
old towns and caſtles, perhaps inſcriptions, and works 
of grandeur. But there is nothing of this kind ; the 
inhabitants are all new-comers; not an old bakltation 
worth notice; nor any remains of Phenician, Grecian, 
or Roman art, either in town, caſtle, port, temple, 
or ſepulchre. 

All the antiquities have to be ſen are of the rudeſt 

Druid times ; and, if borraw'd in any meaſure, from 

thoſe caſtern traders before-mention'd (ſuperſtition 


being very catching and infectious) were borrow'd 
from their moſt antient and ſimple rites. 


We are not to think, however, but that Sylley was 
really inhabited, and as frequently reſorted to antiently, 
as the old hiſtorians relate. All the iſlands (ſeveral of 
which are now without cattle, or inhabitant) by the 
mains of hedges, walls, foundations of many conti- 
guous houſes, and a great number of ſepulchral bar- 
rows, ſhew, that they have been fully n and 
inhabitec. 
That they were inhabited by Britons, i is paſt all 
doubt, not only from their neighbourhood to Eng- 
land, but from the Druid monuments ; ſeveral rude | 
ſtone pillars ; Circles of ſtones ered; EKiſt-vaens 
without number; Rock- baſons; Tolmens; all mo- 
numents common in Cornwall and Wales, and 
equal evidences of the antiquity, religion, and ori- 
ginal of the old inhabitants. They have alſo Bri- 
tiſh names for their little iſlands, tenements, and creeks. 
How came theſe antient inhabitants then (it may 
be aſk d) to vaniſh, ſo as that the preſent have no 


pretenſions 


3 


ſitill more open, and irrecoverable, it appears, that re- 


[ 57] 
pretenſions to any affinity or connexion of any kind 
with them, either in blood, language, or cuſtoms ? 
How came they to diſappear, and leave ſo few traces 
of trade, plenty, or arts, and no poſterity, that we 


can learn, behind them? This is what the curious 
will be ſolicitous to know; and two cauſes of this 


fact occurrd to me whilſt I was at Sylley, which 
may perhaps ſatisfy their inquiries : The manifeſt in- 
_ croachments of the ſea, and as manifeſt a ſubſidence 
of ſome parts of the land. „ 
852. The ſea is the inſatiable monſter, which de- 
vours theſe little iſlands, gorges itſelf with the earth, 


ſand, clay, and all the yielding parts, and leaves no- 5 


thing, where it can reach, but the ſkeleton, the bared 
rock. The continual advances, which the ſea makes 
upon the low lands, at preſent, are plain to all peo- 
ple of obſervation, and within theſe laſt thirty years 
have been very conſiderable. What we fee happen- 
ing every day may aſſure us of what has happen d in 
former times; and from the banks of ſand and earth 
giving way to the ſea, and the breaches becoming 


peated tempeſts have occaſion d a gradual diſſolution 
of the ſolids for many ages, and as gradual progreſ- 
ſive aſcendency of the fluids. Ts 
Again; the flats, which ſtretch from one iſland to 
another, are plain evidences of a former union ſub- 
ſiſting between many now diſtinct iſlands. The flats 
between Treſcaw, Brehar, and Sampſon, (mark'd 
DE in the map) are quite dry at a ſpring-tide, and 
men eaſily paſs dry-ſhod from one iſland to another, 
over ſand-banks, (where, upon the ſhifting of the 
ſands, walls, and ruins are frequently diſcover'd) upon 


which 


[ 58 ] 
which at full ſea there are ten and twelve feet of water. 
From the ſouthern fide of St. Martin's, (mark'd 4) 
in the map annex'd, there ſtretches out a large ſhoal 
towards Treſcaw and St. Mary's; and from St. Mary's, 
a flat call d Sandy-bar (mark d C) ſhoots away to meet 
it; and between theſe two ſhoals there are but four 
feet of water, in the chanel call'd Crow-ſound: All 
ſtrong arguments, that theſe iſlands were once one con- 
tinued tract of land, tho' now, as to their low-lands, 
. over-run with the ſea and ſand. Hiſtory confirms 
their former union. The iſles Caffiterides (ſays 
« Strabo *) are ten in number, cloſe to one another; 
one of them is deſert and unpeopled, the reſt are 
inhabited.“ But fee how the ſea has multiplied 
theſe iſlands ; there are now reckon'd one hundred and 
forty: Into lo many fragments are they divided, and 
yet there are but fix inhabited. 

F 3. But no circumſtance can ſhew the great * : 
terations, which have happen'd in the number and 
extent of theſe iſlands more than this; v:z. that the 
iſle of Sylley, from which the little cluſter of theſe 
Cyclades takes its name, is no more at preſent than 
a high rock, of about a furlong over, whoſe cliffs 
hardly any thing but birds can mount, and whoſe 
barrenneſs could never ſuffer any thing but ſea-birds 
to inhabit it. How then came all theſe iſlands to 
have their general name from ſuch a ſmall and uſeleſs 
plot? From the diſpoſition of the rocks and iſlets 
ere, and allowing the alterations before ſuggeſted, 
we may anſwer this queſtion, which would other- 
wiſe be extremely difficult to ſolve. 


From 


* Geoer, lib. 5. 


1. 

From the ſouthermoſt hill of Brehar I obſerved the 
Guel hill, and the ifle of Guel (mark d 7) ſtretching 
away towards the little iſle of Sylley, and with it 
making a curve, of which Sylley is the head-land: 
from the furthermoſt hill of Brehar, a promontory = 
ſhoots out in the ſame 8 and at the extremity, 
a vaſt rocky Tor call'd the Brehar, behind which a 
ledge of many pointed rocks ſhew themſelves above 
water, intimating the former connexion, and with 
what great devaſtations the furious ocean has diſſolvd 
it. So that Sylley, which is now a bare rock, and 
ſeparated from the lands of Guel and Brehar by a 
narrow frith of ſea, was formerly join'd to them by 
low necks of lands, being the rocky promontory of 
one large iſland now broke into ſeven. _ | 

To purſue this conjecture (if J may call that ſo, 
which has ſo many reaſons toſupport it) a little farther: 
When all theſe ſeven iſlands, Sampſon, Brehar, Treſ- 

caw, St, Elen's, Theon, St. Martin's, and St. Mary's, 
made but one, that one went by the name of Sylley, 
or ſome name of like ſound and derivation *; and, 
having ſome little iſlands ſcatter'd round it, imparted | 
its name to them ; whence, what were called by the 
| Greeks Caſſiterides, were nam'd by the Latin authors 
| Sygdeles, Sillinæ, or Silures, from the Britiſh name, 
as I apprehend, which ouy found them call'd by 


_ 


— — 


among 


* Sal-leh fignifies in Cornu-britiſh, flat rocks, of, or dedicated 
to, the ſun. So the mount of St. Michael was call'd in Cornu- 
britiſh Din-ſül, the hill conſecrated to the ſun; and, as I conjecture, 
the vaſt flat rocks, common in theſe iſlands, had the like dedica- 
tion: For, upon the ſurface of one of them, there are the remains 


ol an antient Druid temple. It is one plane of rock, edg'd with 


nine vaſt ſtones (the reft taken away) planted in a circular line, 


— 172 feet from north to ſouth, and 138 feet from eaſt to 
welt. 


reign, or immediately after) were ca 


the religion of the times, after the names of particular 
ſaints. The chief divifion was intituled St. Mary's, in 
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among the natives. I muſt' go farther till, and 
obſerve that the promontory (at preſent calld Sylley 


iſland) lying weſternmoſt of all the high lands, was 
the firſt land of all the iſlands diſcern'd by traders 


from the Mediterranean, and Spaniſh coaſts, and, as 


ſoon as diſcover'd, was ſaid to be Sylley ; nothing 


being more uſual with ſailors, upon their firſt ſeeing 


land, than to call the part by the name of the whole ; 
of which I will not detain you with proofs. But, 


when this conſiderable iſland called Sylley was broke 


to pieces, the great portions became inhabited, and 


requiring diſtinct appellations, had firft Britiſh names, 


as Brehar, Treſcaw, Enmor ; but as ſoon as the re- 
gulars were placed here (probably in Athelſtan's 
I'd, according to 


honour of the holy virgin-mother ; the others dedi- 


_ cated to St. Nicholas, St. Martin, St. Theon, and fo 
on; but this remarkable promontory (now Sylley iſle) 


ing in no wile fit for habitation or devotion, was de- 
dicated to no faint, but left to enjoy its antient name; 
and, notwithſtanding the modern Chriſtian dedica- 


tions, ſailors went on in their old way ; this high land 
is ſtill call'd Sylley, and the iſlands in general are ſtill 


5 denominated, from what Was antiently their Princi- 


pal, Sylley iſles. 


It muſt have been a very diſpiriting circumſtance 
to the old inhabitants, to ſee the ocean ſo continually 
eating away their low-lands, in which they had their 


treaſures of tin, their houſes, and ports: but this gra- 
dual decay w was not the only misfortune, which attended 


them, 


them, neither will it account for the following p 
nomena. 


$ 4 It has been mentioned before, that upon hift- 


ing of the ſands in the chanel, walls and ruins are 


frequently ſeen: There are ſeveral phænomena of the 


fame nature, and owing to-the fame cauſe, to be ſeen 
on theſe ſhores, as particularly a ſtrait-lin d ridge 


like a cauſeway, running croſs the old town creek 


(mark d H) in St. Mary's, which is now never ſeen 
above water; ſo that the ſubſidence, if any, has been 


different in different places. From the iſland.of Samp- 


ſon I ſaw the foundations of hedges (ſo we call the 
ſtone-fences of our fields, which are not built of ma- 


ſonry and cement) running on 1n a ſtrait line croſs the 


frith E, awards Treſcaw iſle, till they were hid in 
ſand; which ſand, when in its full tide, has from ten 
Now we eannot ſuppoſe, 
that the foundation of theſe hedges was laid as low as 
high-water mark (for who would build fences upon 
ſo dangerous a level?) and if, at a medium, we ſup- 
poſe them to have been laid only fix. feet above the 
full tide, I am. perſuaded it will not be thought an 


to twelve feet water on. it. 


unreaſonable las. Here then we have the 
foundations, which were fix feet above high-water 
mark, naw ten feet under, which together make a 
difference as to the level of fixteen feet. To account 
for this, the flow advances and depredations of the 


ſea will by no means ſuffice ; we mult either allow, 


that the lands incloſed by theſe hedges have ſunk lo 
much lower than they were before ; or elſe we muſt 
allow, that, ſince theſe lands were incloſed, the whole 
ocean has been raiſed ſixteen feet perpendicular; 


which 


wn 8 4 -« 4 | 
6. bf a 2 ; 
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_ which laſt will appear, 
much the harder and leſs tenable ſuppoſition of the 


ried on 
and Romans, were reduced to the laſt gaſp. 
few poor remains of this deſolation, by their neceſſary 
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Sir, I'believe, to the 


Rains 


two. 
Here then 'was a great ſubſidence; the lad be- 


twixt Sampſon and Treſcaw ſunk at leaſt ſixteen feet, 
at a moderate computation. This ſubſidence: muſt 
have been follow ' d by a ſudden inundation; and this 
inundation is likely not only to have deſtroy d a great 
part of the inhabitants, but to have terrified others 


who ſurvived, and had where withal to ſupport them- 
ſelves elfowhere, into a total deſertion of their ſhat- 


ter'd iſlands. By this means, as I imagine, that con- 
ſiderable people, who were the aborigines, and car- 

* tin- trade with the Phenicians, Greeks, 
The 


attention to food and raiment, muſt ſoon have loſt 


ſight of their antient proſperity ; ; (for trade will pro- 
_ duce plenty, and plenty rightly uſed will make peo- 
ple happy) and the faint remembrance, that was left 
of what the iſlands had been before, expired of itſelf, 
in an age or two, through the indigence of the in- 
habitants. 


That ſuch an inundation has happen'd 1 


is ill more plain, becauſe theſe iſlands are no longer, 
what they were antiently, fertile in tin; nor are there 
any remains of ſuch and fo many antient workings as 
could maintain a trade, ſo greedily coveted by ſome 


of the antients, and ſo ind uftriouſly concealed by 
others. 


There are no mines to be ſeen in any of theſe 
iſlands, but only on one load (ſo we call our tin 
veins) in Treſcaw iſland, and the workings here are 


very 


[ 63 } 


— 


very inconſiderable, 


i 
. 


ſuch numbers of rocks and cliffs, as I paſs d over in 
St. Mary's, and the off-iflands, nothing ſurpriz'd me 


more, than that there ſhould be ſo few veins in ſtrata 
formerly ſo famous for tin. In the cliffs of Cornwall 


'tis very different ; you cannot walk on any beach, 


without perceiving veins of one ſort or other, in the 


clay, rubble; or rack ; but here in Sylley it is gene- 


rally one continued rock, and the interſtices ſo cloſe, 


that ſcarce a knife can get between. 


Beſides the load above-mention'd in Treſcaw, I ſaw 
a very narrow one in the ſame iſland under a place 
call'd Oliver's battery (marked K) but could perceive 


no metal, either by inſpection, or by more than ordi- 
nary weight. I ſaw two yeins, about two inches wide, 


running thro' the rocks on the back of St. Mary's 


pier; and a gentleman in company thought he had 


found one in Porthmellyn (L); and theſe are all we 


could diſcover, tho our attention this way ſeldom 
left us. . 


There is one place on Dolphin-Downs, in Treſcaw, 
where they work'd for tin in the antient manner, 
which was by laying open the ground in the ſame 


way as we now work ftone quarries ; and this is every 
thing I could. perceive, in all theſe iſlands, which 
look'd like a working for tin. It muſt therefore be 
matter of wonder where the Phenicians, Greeks, and 
Romans, could have found ſuch a plenty of that ww 

— — metal. 


and not antient; and indeed the 
ſides of the cliffs, and the ſtrata of bare rocks, do not 
ſhew, that ever there have been any conſiderable 
workings there for tin, or give us the leaſt promiſing 
circumſtance to encourage tin-adventurers. For among 
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metal. Whatever reſources they had from Cornwall, 


(formerly reckoned, as I have great reaſon to think, 
among the Caſliterides) great part of their tin muſt 
doubtleſs have come from theſe. iſlands; but where 
it was found is uncertain.” Nothing now appears above - 
ground, which can fatisfy ſuch an inquiry. The ſtory 


of the Phenician veſſel mention'd. by Strabo to have 
purpoſely run aſhore, and rifqu'd the men as well as loſt 


the ſhip, rather than diſcover to the Romans the trade 


to theſe ifles, is well known, and proves beyond all 


doubt the commerce to have been very advantageous. 


That the natives had mines, and work'd them, a,- 


pears from Diodorus Siculus, /:b. 5. ch. 2. and from 
Strabo (Geog. lib. 3.) who informs us, that Publius 
Craſſus failing thither, and obſerving how they work d 


their mines, which were not very deep, and that the 
people lov'd peace, and at their leifure navigation, 


inſtructed them how to carry on this trade to bet- 


ter advantage : That is (if I underſtand him rightly) 
ſeeing their mines but ſhallow, yet well worth work- 
ing deeper, taught them how to purſue the metal to a 


greater depth. The queſtion then is, what is become 


of theſe mines? And how ſhall this 2 be an- 


ſwer d, but by confeſſing, that the land, in which 
theſe mines were, is now ſunk, and bury d under 
the ſea ? „„ AG: 55 
Jam not fond of introducing earthquakes, or call- 
ing in the powerful ſubterraneous world to account 
for the ſuperficial ; but where there has been evi- 
dently a great ſubſidence of the earth's ſurface, I am 
very willing to refer to better judges than myſelf, 
whether it can be accounted for at all, without a 


previous trembling and concuſſion of the earth. 
Proofs 


— — — —— — 


651 
Proofs are much better drawn from nature than 
tradition; but yet I cannot help obſerving, that what 
nature declares in this caſe, tradition ſeems to con- 
firm; there being a ſtrong perſuaſion in the weſte n 
parts of Cornwall, that formerly there exiſted a large 
country betwixt the Land's-end and Sylley, now laid 
many fathoms under water. The particular argu- 
ments, by which they would ſupport this tradition, I 
| forbear to trouble you with, as they may be ſeen in 
Mr. Carew's Survey of Cornwall, p. 3. and in the laſt 
edition of Camden, p. 11. But, if I were to produce 
them, it ſhould only be to prove, that there was ſuch 
a tradition, and not as proofs of the matter of fact; 
for of that I am very dubious; the Caſſiterides, by 
the moſt antient accounts we have of them, appearing 
always to have been iſlands. I know it is the opinion 
of ſome naturaliſts, that all iſlands were formerly 
Join d to the continent; but we may, at leaſt in my 
opinion, as well ſuppoſe the ſeveral parts of the con- 
tinent, which are now ſeparated by the branches of 
the ſea, to have been once conjoin'd ; which will 
prove a great deal too much; the preſent intermix- 
tures of land and water being a much more gracious 
and ſocial diſpoſition, and for that reaſon more likely 
to be the true and original one, than fo cloſe and com- 
pact an union; and therefore, where there are not 
ſhoals, and other evidences of a connexion (as there 
are none betwixt the Land s-end and Sylley) I think 
' it the ſafeſt way not to ſuppoſe any. 
 Buttho' there are no evidences, to be depended upon, 
of any antient connexion of the Land's end and Sylley, 
yet that the cauſe of that inundation, which deſtroy'd 
much of theſe iſlands, 8 8 reach alſo to the * 
ni 


661 
niſh ſhores, is extremely probable; there being ſeve- 
ral evidences of a like ſubſidence of the land in 
 Mount's-bay. The principal anchoring- place, call d 
a lake, is now a haven, or open harbour. The mount, 
from its Corniſh name *, we muſt conclude to have 
ſtood formerly in a wood, but now at full tide is half 
a2 a mile in the ſea, and not a tree near it; and in the 
 fandy-beach betwixt the Mount and Penzance, when 
the ſands have been diſperſed by violent high tides, I 
have ſeen the trunks of ſeveral large trees in their 
natural poſition, the ſurface of their ſection worn 
ſmooth by the agitation of the water, ſand, and gra- 
vel, as if cut with an axe, upon which, at every 
full tide, there muſt be twelve feet water; ſo that the 
ſhores in Sylley, and the neighbouring ſhores of Corn- 
wall, are equal and concurrent evidences of ſuch a 
ſubſidence, and the memory of the inundations, 
whieh were the neceſſary conſequences of it, is pre- 
ferv'd in tradition; tho like other traditions, in pro- 
portion to their age, obſcur d by fable. ; 


I ſhould now make an apology, Sir, for troubling 
you with this ſketch of the alterations, which the 
Sylley ifles have ſuffer'd fince the age of the antient 
_" hiſtorians : but becauſe I have no other view in it 

than teſtifying my reſpect to that honourable Society, 

in which you deſervedly hold fo eminent a ſtation, 
that muſt be my apology. I only beg leave to ob- 
ferve, that altho' thefe iflands are neither of that 
extent they were formerly, nor fruitful of tin, nor 


ſtor'd 
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* Guavas lake, ſignifying the grey rock in a woed. 
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ſtor d with ſuch antiquities, as one might expect from 


their long commerce with the Phenicians, Greeks, 


and Romans; yet I found them well worth ſeeing: 
they are inhabited by an induſtrious, apprehenſive 
people; their lands, fortifications, and commerce, 
aro capable of great and eaſy improvements, and their 
harbours are of the utmoſt importance to the navi ga- 
tion of this kingdom. I am, 1 1 


Extra? of another Letter of Mr. Borlaſe to the 
Rev. Dr. Lyttelton, Dean of Exeter, and 


vin. 


Your moſt obedient ſervant, 


Wm. Borlaſe. 


Ludgvan, Dec. 21, 


F. R. S. 


| Read Feb. 8, FI HAT there has been ſuch a ſub- | 


753. Þ fidence of the lands belonging to 


theſe iſlands, (as is before ſuppoſed) the preſent ruins 
of the iſlands teſtify. That this ſubſidence reach'd 
even to the Mount's-bay, and laid under water a great 


part of the low lands, then woody, there being now 
Io feet water, (as at Sylley over the hedges, ſo here 
over the trunks and roots of trees) I have ſuch con- 
vincing reaſons to lay before you at a proper time, as 
will exclude all doubt. So that the ſhores in Sylley, 
and the ſhores in Cornwall, are equal proofs of ſuch 
inundation, and the memory of it is preſerv'd in tra- 


dition, tho, like other traditions, obſcur'd in fable. 


12 When 


681 
When this inundation happen d, it is perhaps in 
vain to inquire; but two pieces of hiſtory occur to 
me, which poſſibly may lead us near the time. In 
the time of Strabo and Diodorus Siculus, their com- 
merce ſeems to have been in full vigour; © Abun- 
« dance of tin carried in carts,” ſays Diodorus Sicu- 
lus: — But ten iſlands in all, (fays Strabo) and 
nine of thoſe inhabited.” The deſtruction there- 
fore of Sylley muſt be plac'd after the time of theſe - 
authors ; that is, after the Auguſtan age: but at what 
time after, I find nothing as yet can determine. 
Plutarch indeed (of the Cæſſation of Oracles) hints, 
that the iſlands round Britain were generally unpeopled 
in his time. If he includes Sylley among them, then 
this defolation muſt have happened between the reign 
of Trajan, and that of Auguſtus. However that be, 
Fylley, tho' not intirely deſtitute of inhabitants, ſeems 
to have been noted for two or three banifhments du- 
ring the empire of the Romans in Britain. 
It continued neglected, till trade began to thrive, 
ſhipping increaſe, and naval wars to be carried on in 
this weſtern world. Then its commodious ſituation 
at the opening into both the chanels ſoon ſhew'd of 
what importance it was for Britain to poſſeſs it, and 
how dangerous it might be to the ſafety and trade of 
Britain, if in an enemy's hand. \ = 6 
This ſeems to be the reaſon, why Athelſtan made 
a voyage to, and conquer'd, theſe iſlands. That 
prince was taught by his grandfather Alfred's wiſe. 
maxims, that the proper and natural ſecurity of Bri- 
tain lay in the royal navy, and its riches in traffick; 
and he ſaw, that neither of them could be well pro- 


vided 


. 
vided for, if Sylley were not ſubdued as well as 
Cornwall. 
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zo make Sea-Water freſh; with ſome Expe- © 
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riments therewith; communicated to the © 


Royal — 2 W. Watſon, F. R. S. 


| Read Feb. 8, THE making ſca-water freſh has 
— IO been frequently attempted, and ſe- 


9 . 
* Lis * 
6 4 * 0 


veral accounts e from time to time, been com- 


municated to the Royal Society. I thoug ht it there- 


proceſs for. this purpoſe, in order to its being pre- 
ſerved in the journal- books of the Society. To this 


I have ſubjoined ſome experiments upon the water 


prepared in Mr. Appleby's manner, made by Mr. 


fore not improper to lay before you Mr. Appleby's 


Michael Clark, operator at Apothecaries Hall, a per- 


ſon extremely well verſed in the theory and practice of 


chemiſtry, at the defire, and under the inſpection, 
of the cenſors of the college of phyſicians, to whom 


Mr. Appleby's proceſs was referred by the lords com- 
miſhoners of the OP 


Mr. A ppleby 8 — 


ys *wenty ga lons of ſea-water put ſix ounces of 


a fixed alcali, 


2 a with quick-lime as ſtrong 


as lapis infernalis, and fix ounces of bones calcined 
to 


1 T1 5 

to whiteneſs, and finely poder d. With a flew fire, 
draw off in a common ſtill fifteen gallons. 6h 
Mr. Appleby conceives, that the alkali here em- 
ployed 1s the beſt adapted to prevent the bituminous 
matter in ſea-water from riſing by the heat in diftil- 
lation, 8 


Mr. Clark's experiments. 
INTO a ſpoonful of the diſtilled ſea- water he put 
1 twenty drops of a ſolution of ſilver in aq. fortis: 
He likewiſe did the ſame with the like quantity of 
common water diſtilled. Fhere appeared no change 
in either, and both retained their tranſparency. 
This demonſtrates, that the diſtilled ſea-water is 
by the proceſs intirely freed from marine ſalt, or its 
acid ſpirit. For, if we take a ſpoonful of common 
diſtilled water, and add the leaſt particle of ſea-ſalt, 
with the point of a penknife, and then drop into the 
mixture one or two drops of the ſolution of filver, it 
will appear turbid and milky. TR 
From the number of animal bodies conſtantly pe- 
riſhing in the ſea, it may reaſonably be ſuſpected, 
that a volatile urinous ſpirit may be retained in this 
diſtilled water ; and this 1s evident from the follow- 
ing experiment: 5 35 
Into a ſpoonful of diſtilled ſea- water drop ten drops 
of a ſtrong ſolution of ſugar of lead, and the mixture 
immediately becomes turbid and milky. 5 
Into another ſpoonful of common diſtilled water, 
with two drops of ſpirit of ſal ammoniac, add ten 
drops of a ſolution of ſugar of lead: and this mixture 
had the ſame appearance with the foregoing. 


1 


nl 

I into a ſpoonful of common diſtilled water is 
dropp d one drop of oil of tartar per deliquium, and 
then added ten drops of a ſtrong ſolution of corroſive 
ſublimate, the mixture will immediately become tur- 
bid and brown, and with a few drops of the ſolution 
of ſilver, it will be precipitated, and turn milky. It 
is a volatile alkali therefore, and not a fixed one, that 
is contained in this water. 

I be ſolution of filver will not diſcover a volatile 
alkali contained in water, but very plainly a fixed | 
one. 
A ſolution of ſugar of lead will not diſcover a 
ſmall — of marine ſalt or ſpirit, till we add 


More. 


A ſolution of ſublimate will manifeſt both a vola- 
tile and fixed alkali. — 


IX. — of 6 a ** from Sigur Camillo 
Paderni, to Dr. Mead, concerning the An- 


tiquities dug u p. from the antient Hercula- 
neum, dated Fa Naples, Nov. 18, 1 752. 


— from tbe Italian. 


Read Feb. 3, HE things, of which 1 have the 
it 0 charge, are many, and extraor- 

dinary; confilting 3 

Metals; that is, bronzes, filver and gold of all 

kinds, of excellent "workmanſhip. 


Beautiful cameo's and intaglio s. 
Glaſs of all ſorts. 


Various 


. 


n 
Various productions of the earth; ſuch as, grain, 


beans, figs, dates, nuts, piſtachio's, almonds, rice, 


bread. 
Colours for painting. Ls 
Medicines in pills, and other forms, with their 
marks. . 
"RS 8 
Gold lace, perfectly well preſerved, and extremely 


curious, on account of its being made with maſly 
gold, ſpun out, without any ſilk, or other yarn. 
Soap, bran, and à variety of other things, which 
it were tedious here to enumerate ; but there will be 
a relation of the whole publiſhed, which I ſhall im- 
mediately ſend to you; as I hope you have received 
the book of Monſeigneur Bajardi, already ſent, altho' 
of little ſignificance . „ 5 
It is not a month ago, that there have been found 
many volumes of papirus, but turn'd to a fort of 
charcoal, ſo brittle, that, being touched, it falls re- 
dily into aſhes. Nevertheleſs, by his majeſty's orders, 
T have made many trials to open them, but all to no 
purpoſe ; excepting ſome wordt F, which I have 
picked out intire, where there are divers bits, by 
which it appears in what manner the whole was 
written. The form of the characters, made with a 
very black tincture, that overcomes the darkneſs of 
the charcoal, I ſhall here, to oblige you, imitate 


*The words in the original letter are, Come ſpero che avera 
ce ricevuto il libro de Monf. Bajardi inviatogli a benche non ſerva.” 
$ 1 fuſpe an inaccuracy here in the original, and that he 
meant, ** excepting ſome bits, which I have pick'd out intire, 
e where there are ſeveral words, c.“ 
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11 
in two ſhort lines; my fidelity to the king not per. 
mitting me to ſend you any more. 


N. N LTERIVS: DVL 
DFW CRI. CRVDE 


This is the ſize and ſhape of the characters. In 
y this bit there are eight lines. There are other bits 
with many other words; which are all Preſerved 1 in 
order for their publication. 
There have been found likewiſe very lately three 
beautiful ſtatues of marble, and one of them excellent: 
Six heads of bronze, of which there is one, that 
gives hopes of finding the ſtatue it belongs to. It is 
a young Hercules, of a kind of work, that has no fellow 
in the way of metal, having the hair finiſhed 3 in a 
ſurpriſing manner. Likewiſe ſeveral little figures of 
metal; a fiſtrum very neat and well preſerved ; and 


there i is not a day paſſes, in which they do not bring 
to me ſome curioſities newly found. 


11 


X. A Tranſlation and Explanation of ſome 
Articles of the Book intitled, Theorie de 
la Figure de la Terre; 35 Monſ. Clairaut, 
 - the Royal Academy * Sciences at Paris, 
and F. R. S. 


Read Feb. 15, R. Short, in his account of Father 

DOOM Frifius's Diſquiſitio mathematica 
in cauſam Phyficam figure et magnitudinis telluris 
ngſtræ, having reported that philoſopher's ſentimente 
GN 
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on my refle&ions upon the ſame matter, without 


taking the trouble. to examine whether they were 
founded upon the truth or not, I find myſelf under 


the neceſſity of laying before the Royal Society the. 
paſſages of my book, which, having been miſunder- 
ſtood by F. Friſius, have occaſioned the miſconſtruc- 


tion, which he bas made of my ſentiments, either 


upon the truſt I give to the actual operation made for 
diſcovering the figure of the earth, or Sir Iſaac New- 


ton's theoretical inquiries about the ſame ſubject. 


The expreſſions of Father Frifius, referr'd to by. 


Mr, Short, are as s follow: . 


Quia tamen plerique omnes hucuſque, aut nihil 


pro figura telluris determinanda ex us obſervationi- 
* bus deduci poſſe cum geometra celeberrimo Rug- 


« gero Boſcovik autumarunt, aut exinde cum III. 
% Clairaut, Bouguer, aliiſque, contra incomparabilem 
virum ac prope divinum Iſaacum Newton inſur- 
*« gentes, admirabilem ipſtus theoriam facto minus 
reſpondentem dixerunt, aſſignatamque in prop. 19. 
lib. z. Princip. Mathem. terreſtrium axium pro- 
portionem à vera abſonam omnino eſſe, alios mihi 
obſervationibus parum, alios nimis tribuere viſum 
eſt, omnes ferme oppoſitis erroribus peccafſe, ubi 
res neque aurificis lance, neque molitoris, ut aiunt, 
ſtatera librandæ ſunt.” 

This, when compared with the propofitions of my 


| . 


re 


theory, which they are relative to, will appear, J hope, 


quite incoherent : and I cannot ſhew it more clearly, 

than by tranſlating the laſt chapter of my book, fo 

which F. Friſius refers the reader, 1 
or 


Js [ 74 ] 
For the better underſtanding of that chapter, it is 
proper to know, that the chief reſults of the prece- 

dent inquiries are theſe theorems : 


— 


4 —_ the earth in its former ſtate com. 
poſed of ſeveral fluids of different denſities, and ſet- 
tled all in equilibrium by the laws of gravity and 

_ centrifugal forces, the ſurfaces ſeparating the different 
mediums will always affect the form of a curve; 

which is ſo near to the ellipſis, that it may be ſup- 

poſed ſo, without any error of the leaſt moment. 

2. That, in the caſe of the denſer fluids being 
nearer to the center, as hydroſtatics require, the ſphe- 
roid will always be leſs flat than in the homogeneous 

one, and vice verſa, 3 ” 

3. And as to the diminution of the gravity from 
the pole to the equator, it will always follow the 
oppoſite rule; viz. if the ſpheroid be denſer towards 

the center, the gravity will decreaſe in a leſs ratio 
than in the homogeneous ſpheroid, and vice wer/a. 
4. That if & repreſent the fraction found out for 

the difference of diameters, 1 — 4 will expreſs the 
total diminution of the gravity from the pole to the 
equator, not only in the caſe of the ſpheroid ſuppoſed 
originally fluid, but in any ſuppoſition of variation 

for the denſities and proportion of the diameters of 


the beds, provided they be elliptical. 3 
Theſe premiſed, let us proceed to the faid laſt 
chapter of the theory of the earth's figure; in which 
the principles laid down in the preceding chapters are 
compared with the obſervations. 


K 2 - Sia 


11 


8 LXVII. For the diminution 5 the 8 from 
the North to the South. | 


It has been ſeen in the men A that 
when a ſpheroid is not ſuppoſed homogeneous, the 
diminution of the gravity from the pole to the equa- 
tor will be greater than in the caſe of homogeneity. 
Hence, if my theory holds in our globe, the whole 
decreaſing of the gravity will be equal to 535 or 
greater, and never leſs ; ſince the ratio of 230 to 2 31 
will (F XXI.) expreſs the ratio of the action of gra- 
vity at the equator and pole, when the ipheroid 1 is 
homogeneous. 

And this concluſion of my theory quite agrees with 
experience; for, from all the obſervations relating to 
the gravity made in ſeveral places of the globe, either 
dy actual meaſures of the ſecond pendulum, or by the 
difference of duration of the ſame pendulum's vibra- 
tions, it appears, that the gravity decreaſes from the 
north to the ſouth in a greater ratio, than it would be 
if the total diminution from the pole to the equator 

were only 55; TH 


1 69. For th proportion of the two diameters. 


Buppoſing, as in the precedent W the earth 
originally fluid, it follows, from the LXV. that the 
ratio of the two diameters cannot exceed that of 230 
to 231; ſince, & XX. 230 to 231 is the ratio in the 
caſe of the homogeneous ſpheroid; and as the menſu- 
rations of the gravity cannot agree with the ſuppoſition 
of the homogeneity, the diameters of the earth ought 
to be in a ratio leſs than 230 to 231, 


Without 


"TR g 
Without adhering to the ſuppoſition of the earth's 
eli formally fluid, bur admitting, as in the chap. 


3 and 4, all generality poſſible in the variation of 
denfity and ratio of diameters of the beds or ſtrata 


laid down from the center to the ſurface, there will 


ſill happen a difference of the diameters leſs than T6" 
For, by FL. the total diminution of the g gravity 


from the pole to the equator being ſubtracted from 
, the remainder is the difference between the dia- 


meters. Now the diminution of the gravity having 
been found greater than g, the ellipticity or dif- 


ference of diameters ought to be leſs than that frac- 
tion, and conſequently the ratio of diameters leſs than 
230 0 231: 


That conſequence of my theory i is not fo happy as 


the preceding ; for the degree meaſured in the north 


compared to that of France give the two diameters as 


177 to 178, which ratio is greater than 230 to 231, 


inſtead of being leſs, as the theory would require. 
As the meaſures made i in the north have been per- 

formed with great care and exactneſs, their reſult 

feems at firſt to be preferred to that of my theory. 


But a reflection upon the errors unavoidable in actual 


meaſures, and an examination of the limits of theſe 
errors, will ſhew, that, without violating the mea- 
ſures, they would be brought nearer the theory, and 
even agree with it. 
For, by a convenient eto. it will be found, 
that a diminution leſs than 60 toiſes, made to the dif- 
ference between the degrees of Paris and Tornea, 
would give the diameters in the ratio of 230 to 231. 
And if it be conſidered, what is the ſmallneſs of an er- 
ror of 60toiſes, when divided in two operations, which 
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require ſo great a number of aſtronomical and geo- 
graphical obſervations, it will be thought, that an 


error a little larger may be ſuppoſed, without diſpa- 
raging either our operation, or Mr. Picard's; and thus 
theory and experience would agree. 
Suppoſing, for example, that the difference be- 
tween the degrees of Paris and Tornea has been found 
too great by 80 toiſes, the difference between the 
two diameters will come out of about gs, which, 
ſubtracted from = gives => for the diminution of 
the gravity from the pole to the equator. And ſuch 
a concluſion would agree pretty well with the obſer- 
vations made in France and Lapland with the excel- 
Tent clock of Mr. Graham. 
However, altho' the errors to be ſuppoſed in the 
operations, to reconcile them with my theory, be in 
themſelves ſmall enough, I ſhall abſtain from aſſert - 
ing, that they have been committed. It is a fact 
not to be decided, till after the reſult of the ob- 
ſervations, which are expected from Peru. For 
the great difference, which is to be found between 
the degrees of Quito and Tornea, is the only means of 
knowing, whether the diameters be leſs or greater 
than 230 to 231. 
Were the queſtion only to demonſtrate the flatneſs 
of the earth, the meaſures of the degree of Paris and 
Tornea would be full ſufficient; but to diſcover the 
true ratio of diameters, is what can be performed only 
by the compariſon between the degrees, whoſe mutual 
diſtance is the greateſt. 
Such a ratio once fixed, if it happen to be leſs than 


230 to 231, it will be very eaſy, by the preceding 
theory, to imagine ſome hypotheſis for the inſide oo 
the 
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. 
the earth, which ſhall agree with both theory and 
obſervation, whether admitting the ſuppoſition of the 
original fluidity of the globe, or not. 
But if the diameters were found undoubtedly in a 
greater ratio to one another than 230 to 231, 1 own, 
that not only the theory eſtabliſhed in this ſecond 
part of my book muſt be abandoned, but it would 
be very difficult to reconcile the meaſures of the pen- 
dulums with thoſe of the degrees in Sir Iſaac's ſyſtem. 
And I dare ſay, that the ſucceſs in. that cafe would 
hardly depend upon any natural hypotheſis: —- 
The ſubſequent LXX article containing only a proof, 
that the preceding theory agrees with any ratio be- 
tween 2 and 3, for the. quantity, which expreſſes 
the excels of Jupiter's equator. above its axis, there is 
no neceſſity for the tranſlation of the arguments lead- 
ing to a reſult fo anſwering to the obſervations; and 
I paſs to the concluſion of that article, which ends 
The preceding theory agreeing with all the mea - 
ſures of the pendulum, and obſervations of Jupiter's 
diameters, if, beſides, it happen, that the meaſures 
expected from Peru give, when compared with thoſe 
of Lapland, a difference of diameters leſs than 248. 
this theory will have all poſſible confirmation, and the 
univerſal gravitation ſo well agreeing with the motions. 
of the planets will alſo agree with their figures. 
Now I beg every candid reader to examine, whe- 
ther, in that chapter quoted by F. Friſius, I have 
too much relied upon the certainty of obſervations, 
and attempted to diſparage Sir Iſaac Newton's dil-- 
coveries. | 


N 


In 


c 804 
In the firſt place, I will aſk of Father Frifus, if, 


before the operations, which I depended upon, were 
performed, I could eſtabliſh any thing againſt their 


agreeing, or not, with Sir Ifaac's propoſition about 
the ſame matter ? 
le perhaps will anſwer, That my remark of the 
LXIX art. But if the diameters were found undoubt- 
edly in a greater ratio to one another than. 230 to 231, 
imports, that I was not thoroughly convinced, that 
what care ſoever would be taken by the gentlemen 
ſent into Peru, they never would be able to meaſure 
their degree with a ſufficient exactneſs, to conclude, 
from its length, compared with that of the other de- 
grees, whether the diameters were in a greater or leſs 
ratio than 230 to 231; and conſequently he will 
think, that my being in ſuſpenſe about it was an 
offence againſt Sir Iſaac's theoretical determination. 
Then, I requeſt Father Friſius to tell me, why 
he is ſo good as to commend operations ſo void of 
uſe as thoſe, which tended only to diſcover what was 
' demonſtrated before, and needed not to be confirmed, 
ſince it could not be invalidated. | 
Perhaps Father Friſius, in repreſenting me as de- 
pending too much upon the obſervations, relied on 
theſe expreſſions of the LXIX art. As the meaſures 
of the gravity cannot agree with the ſuppoſition of the 
homogeneity : and I confeſs, that it ſeems to me im- 
poſſible to reconcile the great number of all the mea- 
ſures of that ſort with the table, which follows the 
homogeneity. For the ſimplicity of the means made 
| uſe of in the performance of thoſe meaſures cannot 
admit the errors, which ſhould be ſuppoſed to bring 
them to Sir Iſaac's theory: but as this theory is founded 


On 
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on the homogeneity, which is only a mere ſuppo- 
ſition; and as he has himſelf ſuſpected, in his ſecond. 
and third edition, that the internal parts of the earth 
might be denſer than thoſe towards the ſuperficies, I 
do not ſee how I oppoſe myſelf that illuſtrious philo- 
ſopher, when I aſſume the ſame hypotheſis, as he 
does. As I ſhall uſe all poſſible endeavour to under- 
ſtand F. Frifius's meaning, I hazard this conjecture, 
Seeing that I thought favourably enough of the exact- 
neſs to be obtained in aſtronomy, when obſervations 
have been already made in great numbers, and with 
all poſſible care, to ſuppoſe them fit to let us know, 
whether the diameters are in a greater or a leſs ratio 
than 230 to 231; and being informed afterwards, 
that the operation made in Peru led thoſe, who have 
made uſe of it, to imagine the ſpheroid flatter than the 
homogeneous, he concludes, that I cannot help think. 
ing like them, and accordingly indulges himſelf in ex- 
poſing, how much I over-rate the validity of obſerva- 
tions, and how little I know the ſubmiſſion due to a 
propoſition of Sir Iſaac; which, I muſt fay, by the 
bye, that great man has never himſelf given as im- 
poſſible to be oppoſed by experience. er I would 
alk of F. Friſius, wherefore he will gueſs at my ſen- 
timents, whilſt I have not given room to know them 
on that point? How can he know, whether, ſince 
the examination of all the meaſures, I have not found 
any way. to reconcile them with the theory? Which 
I fay in no manner as a hint I intend to make any 
corrections. in thoſe meaſures, but merely to ſhew the 
little foundation, which F. Friſius had to repreſent me 
as: he has done. 3 5 
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However difficult it may n to account for Father 
Frifius's expreſſions, I ſhall hazard yet another con- 
jecture. His great zeal for Sir Iſaac, for which he is 
certainly to be commended (if not blinded by that 
zeal) has hindered him from diſtinguiſhing between 
the different ways of oppoſing that great man's ſen- 
timents. Perceiving then, that my calculations (F L. 
Part II.) had led me to a reſult quite different from 
Sir Iſaac's aſſertion, (Prop. XX. ſb. 3-) he was of- 
fended at my boldneſs to ſuch a degree, that he was 
unable to examine impartially what I ſaid; and, in- 
ſtead of diſcuſſing a mathematical queſtion quite 1n- 
dependent of any actual meaſure, wherein if I were - 
miſtaken, he would have forced every geometrician i 
to condemn me, he has ſuppoſed, that I have built 
my argument upon an operation, which was not — 
formed at the time when I wrote. 
IT his conjecture would appear to me the true cauſe 
of F. Friſius's error, if it were not inconſiſtent with a 
proceeding of his towards Sir Ifaac, which I will ven- 
ture to relate. After F. Friſius has examined himſelf 
the 19 problem of the third book of the Principia, 
which is much leſs complicated than that I ſpoke of, 
the truth of which is inconteſtable, he finds, by his 
own miſtake, a diſagreement with the reſult of that 
propoſition, and charges that illuſtrious author, with- 
out the leaſt apology, with an error, which, ſays he, 
(quite from the purpoſe) is the fxth, that has been 
found in the fame work, and alſo gives an enume- 
ration of the five others, altho' they are not at all 
concerned in the queſtion. —— 
I cannot forbear ſaying, that the manner, in which 
Ihave propoſed my remarks upon the 20th propolion 
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of Sir Iſaac, has nothing of that light way of treating 


ſo great a man; and as my utmoſt wiſh is 4 be judged 
on that account by the Royal Society, I ſhall relate 
what were my objections ; which I cannot effect in 


a more conciſe and clear method, than by giving the 


tranſlation of the article, which contains it. 


F LI. of the ſecond part of the theory Ge. 


fo think, that the planets, when denſer at the cen- 
ter than at the ſurface, _ fo be fatter than in 


* caſe of homogenetty. 


«© Some years ago I gave, in the Philoſ. Tranſ. 


« No. 449, the theorem of the precedent article; 


and on this occaſion I mentioned a paſſage of Sir 
« Iſaac contrary to it. Not having at that time 


© looked into the ſecond edition of his Principia, I. 
could not know what had engaged that illuſtrious 


philoſopher to think ſo; and far from ſuſpecting 
any miſtake in his propoſition, I was contented to 
think, that the difference between our concluſions 
aroſe from a different way of conceiving the inſide 
of the earth; and I imagined, that he had happen'd 


to fall upon ſuch a diſpoſition of parts, as would 
anſwer to his aſſertion. I then follow'd only his 


commentators, and eſpecially Dr. Gregory, ſhew- 
ing, that his explanation of Sir Iſaac's concluſion 


was wrong, as grounded upon a propoſition, which 
did not hold in the preſent caſe For that pro- 


poſition (which is, that the gravity at any point 
of the earth is inverſedly as the diſtance from the 
« center) has only room, when the earth is homo- 
« geneous; and, conſequently, ought not to be made 
L 2 A uſe 


4 
ic 


center than at the ſu s 
« Since I have diſcover'd, that the theorem, the 


* demonſtration of which 1 had 


earth is flatter, as the gravity is more decreaſing 
from the pole towards the equator ; and I believe 
J have found it out in the ſecond edition of the 


neity afforded only 1 2; 
© between the two n (which follow'd from 


of 1544 
for the real difference. For, purſues 
tardation of the pendulum at the equator denotes 
the diminution of the gravity in that place; and the 


OS 
uſe of, when the denſity is greater towards the 
rficies. 


given in the Philo. 
Tranſ. for the caſe of beds ſuppoſed of the fame 


ellipticity, has room in an infinity of other ſuppo- 
| fitions, I have taken greater care to diſcover what 


could have induced Sir Iſaac to think, that the 


Principia, and it is, for having built * the 
ſame argument as Dr. Gregory. 

« In p. 386, after having obſerved, that the ex- 
periments gave a diminution of two lines to the 
ſecond pendulum from the pole to the equator, he 
argues thus : Since, ſays he, the caſe of homoge- 
7 4, the difference 7+ miles 


the ſame hypothefis) is to be magnified in © ratio 
to 2, and it will come out 31 57 miles 


hy the re- 


lighter the matter is there, the higher will it riſe 
to be equiponderant with that of the pole. 


Further, p. 387, examining the meaſures of the 


degrees of latitude made in France by M. Caſſini, 
by which the earth is higher at the pole than 
at the equator by about 95 miles, he pretends, 
that accordingly the . ſhould be longer at 


the equator than at the pole by about half an inch. 


And all that, methinks, ſhews the opinion, which 
cc Sir 


. 
« Sir Iſaac was of, that, in any caſe whatſoever, the 
e equilibrium requires a gravity inverſedly propor- 
«. tional to the length of the columns, which pro- 
ce portion, as I hope to have evinced, is only demon- 
*r ftrated in the caſe of homogeneity, and is not true 
ec in general. Thus, what I argued in the Phil. 
« Tranſ. againſt Dr. Gregory, has alſo room againſt 


„ Sir Iſaac.“ 


By all that I have ſaid, every body may judge, whe- 
ther differing from Sir Iſaac's ſentiments on a point, 
which I had for ſo long a time examined, I did not ex- 
preſs my diſagreement with him in as decent a manner, 
as any one ſhould, when ſpeaking of fo great a man. 
And in caſe the Royal Society thought ſome altera- 
tions were to be made in the form of my remarks, I 
declare; that I ſhall execute it, as may be preſcribed 
to me by that illuſtrious company. But I cannot 
help thinking, that, unleſs thoſe, who would exa- 
mine my demonſtrations, find ſome error in them, 
no alteration is requiſite to be made in my expreſ- 
ſions. I defire then either F. Friſius, or any geo- 
metrician, who thinks the queſtion worth his exa- 
mination, to take the trouble of reviewing my calcu- 
lations, and to believe me -ready to acknowlege my 
error, when ſhewn to me by a candid and impartial 


examiner. 


XI. 


Read Feb. rg 1 
5 8 and 9 account of the lightning 
in my neighbourhood on the 20 of December laſt, 
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XI. An Account of a Storm of Thunder and 
Lightning, near Ludgvan in Cornwall, in 
a Letter from the Rev. Mr. Wm. Borlaſe, 
M. A. F. R. S. to the Rev. Dr. — 
Dean rr. 


Revd Sir, Ludgvan, Feb. 1, 1753. 
NC E you have received only a ſhort 


fond you the notes, which I took on the ſpot; in 


which, you will excuſe me, altho' I ſhould be too mi- 


nutely « . for fear I ſhould omit any thing, 
which might contribute ever ſo little to give you, at 
this diftance, a juſt idea of what happen'd. 


About 8 that morning, I perceived the ſky all of 


a fudden overcaſt in the eaſt with very dark and red 
ang 


clouds; and during the continuance of the 
clouds, the wind very boiſterous. Theſe clouds paſs'd 
away, and at intervals we had. clear blue ſky, and 
then large clouds. again, attended with cold ſhowers, 
About a quarter before twelve, there was neither 
rain nor wind, but ſunſhine. However, ſome flying 
thin clouds were at this time obfery'd to join, and 


form a body in the north-weſt ; and then enſued one 


of the moſt ſhocking peals of thunder I ever heard, 


attended here at Ludgvan with much lightning, but 
it did no harm. It was ſo alſo, in the high grounds 
of St. Hillary (next pariſh to this on the eaſt) where 
a gentleman travelling found all the downs round 
him 


1871 
him on a ſudden full of lightning, but was rather 
frighted than hurt. But this thunder - cloud broke 
about three miles to the weſt of this place, in the ſide 
of Moelfra hill, in the pariſh of Maddern, where the 
marks of it (when I trac'd them) were as in the fol- 
lowing ſketches EL 
The firſt traces were an inciſion, or ſcratch, made 
in the turf, about three inches wide, and two deep, 
where the lightning coming up from the ſouth -weſt 


at A, paſſing through the bank B, and iſſuing out 


of the bank in three ſtreams, which united again at 
C, turn'd away to the north at D. About ten paces 

to the north of theſe breaches there are more marks of 
the ſame kind, but not in the ſame direction; for the 


grow wider, and ſomewhat deeper, as it gain'd upon 


the hill, eſpecially where it met with bank or ſtone ; 


and ſome banks were five feet wide, which had their 
tops untouch'd, but were pierced thro as with a bullet. 
This ſecond furrow was (as all the reſt) not in a ſtrait 
line, but in a vermicular direction, and with its turn- 
ings led us to a Karn, or ledge of flat rocks, E. 
Here the lightning paſſing parallel to the fide of the 


Karn, H, L, came in a direction from weſt by north, 


ſouthern 


lightning here came from the north-weſt, and, paſſing 
upwards, I obſerved the furrow, which it had made, to 
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and meeting with a flat rock, F, 1, (which in our 
country we call a quoit) ſtanding on its edge, that 

hern part of which, I, directly oppoſed' its paſ- 
ſage, cut off all that end of this quoit at the dotted - 
lines, ſplit the quoit into tw¾o thinner ones, took off 
ſeveral ſplinters, and left large ſpots of ſulphur (whitiſh - 
like arſenie) on that fide, whenee the ſhivers were 
taken off. On the top of this quoit there is a remarkable 
inciſion, 
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inciſion, about three inches long, and as many wide, 
from which a piece of that, quoit, of the ſame hn 
ſions, was carried off, and in the ſame manner, as if 
a muſket-ball had been fir'd at it. The lightning, 
from this rock ſpread, itſelf to the ſouth, in two; 
branches G and M breaking and rooting up ſome 
ſtones, and making its way clear under others, and. 
appearing again on the other ſide. Theſe: laſt-men- 
tioned furrows were ten inches wide, and a foot deep; 
beſides which, we found. ſeveral places i in the hill, 
which had holes abont a foot wide, and. 6 or 8 inches. 
deep, and ſeveral clods cut thin and clear off from 
ground: which ſhews, that as this lightning went. 
like darts through banks and ſtones, and tore up the 
ground in many places like a ploughſhare, ſo in other 
places it ſpread into an horizontal thin edge, which, 
ſcooped up and carried off the little unevenneſſes of 
the turfy ground. The whole workings of this light- 
ning were in length about a furlong from weſt to eaſt... 
There were ſeveral people not far from the hill. at 
this time, whoſe names I will not trouble you with. 
Two women, one half a mile, the other. but a quar- 
ter of a mile diſtant, ſaw a-ſmoke, at the Karn above 
mentioned, as if ſeveral muſkets. had been diſcharg'd' 
there. A third woman, not a furlong. diſtant from 
the Karn, ſaw the town-place, where her houſe was, 
as it were all on fire; and during this dreadful thun- 
der, the ſheep on the hill ran to and fro, as if driven 
by a pack of dogs. This hill of Moelfra is the high 
eſt land between north and ſouth ſea. in this part, 
about two miles from the former, and four from the- 
ow. T he «wand was at well kan ellen. 
This 


wn 
The firſt thunder-clap was ſucceeded, in leſs than 
a quarter of an hour, by another, which broke at a 
village, in the pariſh of Gullval, called Trythal, 
about a mile and half to the ſouth-weſt of Moelfra 
hill, and was attended with the following melan- 
choly accidents ; which, that you may the better 
apprehend, I have added a plan of the houſe, 


ſhewing the different ſtations of the perſons, who 


fulked. . 
Thomas Olivey, a farmer of good ſubſtance and 
repute, was returned from the field, about a quarter 


before twelve o' clock, and had all his family round 


him in the kitchen, except his daughter, who was in 
the hall. There was a pan over the fire in the kitchen- 


chimney, full of boiling water. The farmer was fit- 


ting by the fire (at 1), and his wife on a bench before 
it (at 2); their only ſon, 23 years of age, was ſtand- 


ing at the window (8), when it lighten d much, and 
the firſt clap of thunder (ſpoken of before) followed. 
This clap of thunder was ſo violent here, that nothing 


was remember d equal to it; and the back-door of 
the kitchen (6), which open'd to the north, quiver'd. 
The farmer called to his ſon, and deſired him not to 


| ſtand ſo near the window, leſt the lightning ſhould 


hurt his eyes; upon which the young man removed 


from the window, backwards, into the corner of the 
room, and fat down (at 3). For this, the apprentice- 
boy, laughing at him, was chid by his maſter, and 
luckily for him, ſent out of the room, to take care of 


ſomething without-doors. The lightning came from 
the weſt · north-weſt, and, falling upon the ſtack of the 


kitchen-chimney, which was about four feet ſquare, 


and as much in height, of hew'd ſtone, carried it 
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90 
clear off from the houſe, and threw it into 0 pool of 
water twenty feet diſtant. In the chamber over the 


kitchen, directly beneath the top of the chimney, 
there was a little cloſet boarded in; all the boards 
were broken to pieces, the timbers of the roof ſhat- 
ter' d; alſo the bedſtead in that chamber; of the 
chamber- partition two planks were forced, a large 
cloaths-preſs thrown, and the ſouth windows of the 
chamber-floor (excepting one caſement) all broken, 
and blown out. From the top of the chimney, and 
chamber- floor, it deſcended into the kitchen below, 
where the family was : the farmer faw no lightning, 
nor heard any thunder, after the firſt clap before- 
mention'd ; but, as ſoon as he had given the orders 
to his apprentice- boy, as before-ſaid, was ſtruck ſenſe- 
leſs with the firſt flaſh, and thrown into the middle 
of the kitchen, and continued ſenſeleſs for a quarter of 
an hour. As ſoon as he came to himſelf, he aſked, 
who ſtruck him ? but had not the uſe of his arms; 
and felt an aching pain, ſhooting, as he deſcribed it, 
into his bones; and a brand-iron, which hung in the 
_ chimney, being thrown down into the pan of water, 
had daſh'd the boiling water upon him to that degree, 
that his life was in extreme danger for more than a 
fortnight after. 

Mrs. Olivey, fitting at (2), was ſtruck down be- 
fore the hearth (13). Both her ſhoes, tho' buckled 
on as uſual, were ſtruck off her feet ; but her feet 
not hurt : and being neither burnt nor ſenſeleſs, was 
able to cry out for help, but could not move; for 


ſhe had no uſe of her under-limbs for a day and an 
half. 


The 
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The farmer's brother was at the end of a long 
table (at 4) in the ſame room, and was only flung 


againſt the wall, about 3 feet diſtant, not hurt. 
Mrs. Olivey's ſiſter was near the back-door (at 6); 


was ſtruck ſenſeleſs, and thrown twelve feet off 


againſt the ſettle (12), which ſtood againſt the ſouth 


wall of the houſe. 
The farmer's fon was fitting (at 3); his coat and 


waiſtcoats (for he had two on) were torn into ſhreds, 
fo that I could hardly diſtinguiſh where the pieces 


had formerly join'd ; his ſhirt had a rent two feet 


long down the back, and was ſcorch'd; his left ſhoe 
| torn from his foot; and the little toe of that foot fo 
near cut off, that it hung but by a bit of ſkin; and 


he was quite dead. But, tho' reduced to this lament- 


able condition, as to his exterior, he was not moy'd 
from his ſeat, nor his face at all chang'd : his dog 
was lying at his feet, dead likewiſe, but never mov'd. 

The farmer's daughter receiv'd the ſhock in the 
hall (at 7); was ſtruck ſenſeleſs, but revived ſoon ; 


felt a trembling all over; her feet tickling, and 


partly benumb d, and ſtiff, as if ſleeping ; but per- 


ceiving in the room a cloud of ſmoke, and hearing 
her mother cry, ſhe made haſte into the kitchen, 
which ſhe found full of ſmoke, ſtinking like brim- 
ſtone. The lightning had left a mark quite croſs the 


clavel of the kitchen-chimney, about half an inch 
wide, in an undulating direction, broke thro' the par- 
titions of the under-floor, thrown down the ſhelves, 


carried out al! the ſouth windows, forced up the 


Rair-caſe, blown out the north window (10), miſs'd 


a plank of this door was ſtarted, and beat in: ſhe 


or ſpar'd a clock, which ſtood cloſe by the window 
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(at 11); and being ſomewhat ſpent, when it reach'd 
the hall (7), carried out the windows ; moved not 
ſome Delft baſons, which were in the ſouth window, 
but forced the door of a beaufet (14), at the end of 
the hall, an inch and a half inwards; and ſhook the 
eaſtern wall of the houſe to the very foundation, 

I propoſed only to lay before you the matter of 
fact, in the order of time, place, and degree, as it 


happen'c d; but I cannot help admiring the different 


motions, ſhapes, and effects, of this lightning. 
The clouds over Moeltra hill, and the village of 
Trythal (a ſpace of a mile and a half were ſo hea- 
vily charg'd with lightning, that here they broke, 
both the firſt and the ſecond time, and the thunder- 
claps were within a few minutes of one another, as 
being produced but by two portions-of one and the 
ſame congeries. 
The general 8 of this lightning was as the 
direction of the wind at that time; that Is, from the 
north-weſt to the eaſt, but where the principal ex- 
ploſions were (as at the hill, and the houſe) many 
branches ſpread off in all diredions. 
Nor were the ſhapes, in which it operated, leſs 


different than its motions. Sometimes, as it appeared 


to me at Ludgyan, it was pointed as a dart; in ſome 


places edg'd as a ſcythe, now but one thin ſheet or 
ftream, then two or three, and then one again. Now 


it fell as feveral ſeparate balls of fire; but upon the 
houſe as a large guſh, or torrent. 

It was all fire, yet of different powers, according 
to the impregnation of its ſeveral portions. Subtil 
and penetrating as the electrical fire, it affected, 
ſhock'd, and permeated, all the human frame. Some 
parts 
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parts of it only ſcorched wood, but did not melt iron, 
as with lightning is very common: ſome tore the lea- 


ther and cloaths; ſome cut and wounded, and ſome 


killed without wound or rent; and . parts of 


this lightning again, upon ſtone, wood. leather, cloaths, 


and fleſh, only ruſh'd and forc'd with the power of 


air put into a violent agitation. All this happen'd in 


this place, and all in an inſtant: and altho' the 


cloaths were ſomewhat ſindg'd, as well as torn, and 


the young man's ſkin round his waiſt was alſo ſcorch'd, 


yet, from the general effects of this lightning in both 


places, I conclude, that it was rather ſwift, and irre- 


ſiſtibly piercing, than inflammatory. 


The houſe ſtands very high, without tree or kill 
near it. I went thither purpoſely to examine into the 
circumſtances of this melancholy accident ; and, after 
I had talk'd a little with the farmer and his family, 


and they had all (for my ſatisfaction) kindly enter'd 


into a detail of the particulars, the tears appeared in 


the eyes of ſome ; others, even then, tho' almoſt a 


| month after the ts trembled ; and all faul- 
ter d in their ſpeech, and could not go on with thei 


Rory, without frequent pauſes. TI remain, 


8 1 n. 
T.udgvan, Feb. 2, Vour moſt obedient ſervant, 


1753. . 
Wm. Borlaſe. 
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XII. A ſecond Letter of the Rev. William 


Henry, D. D. to the right honorable the 
Lord Cadogan, F. R. S. concerning the 


Copper Springs in the County of Wicklow 
in Treland. n 


5 2 My Lord, Strabane, May 31, 1752. : 
Read Feb. 15, } RECEIVED this day the honour of 
1753 your lordſhip's letter of the 18th, and 


mult confeſs the great ſatisfaction, which I felt, in 
finding the account I ſent of the copper mines in the 
county of Wicklow, -acceptable to your lordſhip. 
It would be too preſuming in me, to think ſuch a 
rough account of theſe curioſities worthy of the atten- 
tion of ſo great and learned a body as the Royal 
Society: but, as your lordſhip is the moſt compe- 
tent judge, and the truly great and learned are better 
pleaſed with important diſcoveries in nature, than 
with fine poliſhing, I leave it to your lordſhip to 
communicate the account I ſent, to the Royal Society, 
in whatever manner you pleaſe. One thing I will 
pawn my reputation on, that every tittle in the ac- 
count has the ſtricteſt truth to recommend it. 
I did not ſee the iron ſhovel, which, by lying in 
the water, and being thereby incruſted with copper, 
gave the firſt occaſion to this important diſcovery ; for 
this happened ſome time ago; and the ſhovel is long 
fince gone. But I was informed on the ſpot of this 
incident by the miners and workmen, of whom there 
were a great number. It was afterwards confirmed to 
me by the managers and proprietors of the mines. 


As 


0 ä 


* 
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As to the other point of the iron bars im pregnating 
the copper, in the manner deſcribed in my letter, I 


examined it with the utmoſt attention, and was an 
_ eye-witnels to it in all its progreſs, and fo are thou- 


ſands. I ſaw the maſons laying a chain of new ſtone 
troughs, or pits, for the copper-water to run throug h. 
I ſaw men laying the iron bars on wooden rafters in 
theſe troughs. 1 had the iron bars lifted up out of 
ſome pits, where they had lain in the water from one 
to eight months, and ſaw them incruſted with the 
copper ruſt ; and corroded to thin plates, in propor- 


tion to the time they had lain in the water. I-faw 
ſome of the pits emptied, wherein the iron bars were 


wholly diſſolved; and the labourers throwing up 


with ſhovels the copper, which lay on the flags in 
the bottom. of the pit, like mud : and out of one of 


the heaps of copper-mud, which I ſaw thrown up, 


I took that very parcel of copper duſt, which I ſent 
to your lordſhip. It was like mud, as it lay wet in 
the heap; but became duſt, as it dried. I alto 
_ faw ſeveral pieces of copper, which I was informed 
were made out of this kind of copper-mud. And 


Dr. Dumainbray, in his philoſophical legures in 


Dublin, ſhew'd to us a plate of pure copper made 
in this manner; which led me to go to the mines, 


and there make this minute inquiry. 
I muſt take notice of one improvement, which I 


omitted in my letter. To prevent any dirt or mud 


from being carried out of the mines, by the ſtreams, 
which are let into the pits, where the iron bars are de- 
poſited, the ſtream, as it iſſues out of the level, is col- 
lected into a large deep baſon, where all the or tb - 

Qs 5 
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ſides; and the clear water only is from the ſypface of 
the baſon let out into the pits, 


If there be any thing, wherein I may further ſa- 


tisfy your lordſhip's inquiries in this or any other 
matter, your commands ſhall moſt chearfully be 


obey d by 
TT Your lordſhip! 8 much obliged, and 


moſt obedient humble ſervant, 


wen Henry 


XIII. Te Cimerudlion of the anda - 
Lines on the Gunter's Scale ; 70 Mr. 
_ JO Robertſon, FECT. 


| Read June 18, T TAVING lately had occaſion to treat 
1 on the conſtruction of the Gunter's 
ſcale, I ſearched ſeveral books, wherein I ſuſpected 
were contained the reaſons of the common methods 
of laying down the logarithmic lines uſually put on 
thoſe ſcales : but not finding, either from my own 
ſearch, or that of my friends, any ſatisfactory account 


of this matter, I drew up the following paper, to 
be laid before the Royal Society. 


The Gunter's ſcale * is an inſtrument almoſt uni- 
rerſally known, and amply deſcribed by many writers; 
therefore 


a ** — 
— — 
— 


— 


So called from its inventor Mr. Edmund Gunter, aftronomy- 


profeſſor in Greſham-College, from March 6, 1619, till his death, 
Dee. 10, 1626. 


11 
therefore I ſhall not take up your time in uſeleſs re- 
titions, but only ſhew, on what principles the di- 
viſions of the logarithmic fines, tangents, and verſed 
ſines, are uſually protracted. _ N 
The line of numbers on theſe ſcales conſiſts of two 
equal lengths, commonly called two radii; the firſt 


containing the logarithms of numbers from 10 to 


100; and in the ſecond are inſerted thoſe between 
100 and 1000, or ſuch of them, as can conveniently 
be introduced. £2 


gents, and verſed fines, are alſo taken. Now, from 
this conſtruction of the line of numbers, it is plain, 


that, as the numbers in one radius exceed thoſe in 


the other, by one place in the ſcale of numeration ; 


therefore the difference of their indices muſt alſo be 
unity : ſo that ſuch numbers only, whoſe index dif- 
fers by 1, can be eſtimated in a length of two radii: 
but, in a length of three radii, numbers, whoſe in- 
dices differ by 2, may be read; and a difference of 
z may be reckon d in a length of 4 radii, Sc. The 


tables of logarithmic ſines, tan gents, ſecants, and verſed 


ſines, are generally computed for a circle, whoſe ra- 


dius is 10, ooo, ooo: therefore, 
In the fines, the index g be- 3 , „ 3 
longs to all between 90 O O and 5 44 36 
The index 8 5 44 36 and o 34 23 
The index 7 to all between o 34 23 and o 3 27 
6 0 3 27 and o o 21 

_ . 

N In 


Theſe diviſions are taken from a ſcale of equal 7 
parts; ſuch, that 100 make the length of one radius; 
and from this ſcale, the diviſions for the fines, tan - 
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In the tangents, the index be- , „ , „ 


- longs to all between 45 o and 5 42 10 
And the indices, 8, 75 6, &c. 18 
fall as in the fines. 


In the verſed fines, the index 5 , 3 
10 belongs to all between 180 o * go 9 

| 2 8 7 and 2 34 
2 4 and o 45 


Now, as the length 


as 1 of the Gunter's ele admits 
of no more than two radii, or of ſuch numbers only, 
whofe index differs by unity; therefore, within this 
length, no more of the ſines, tangents, or verſed fines, 
can be introduced, than thoſe, whoſe index differs by 
unity: And as not only the greateſt number among 
the fines and tangents, but alſo thoſe more generally 
wanted, have the indices 9 and 8 differing by unity 
therefore all the fines from g0® to 02 34, al all the 
tangents from 4.5% to oo Fig are thoſe only, which 
are put on theſe ſcales; the diviſions anſwering to 
the leffer fines and tangents being omitted for want of 
room. And this is the reaſon, why the fine. of go?, 

and the tangent of 45?, are limited by the ſame ter- 
mination as the ſecond radius on the line of numbers. 


To confirut the Line of "RON" 'thmic ſmes.. 


From the ſcale of FORE? parts, take the numbers 
expreſſing the arithmetical complements of the log. 
ſines 


[99] 

fines of the ſueceſſive degrees, and parts of degrees, 
intended to be put on the ſcale, deſce pay of orderly 
from $0” : then theſe diſtances ſucceſſively laid from 
the mark repreſenting 90? at the right-hand end of 


the ſcale, will give the ſeveral diviſions of a ſcale of lo- 
arithmic fines. 


S 


For, the ends of any v ſcale being affigned, the pro- 
greſſive diviſions of that ſcale are laid thereon from 
that end, which repreſents the beginning of the pro- 
greſſion: or, the ſame diviſions may be laid from the 
other end, by taking the complements of the terms 
to the whole length of the ſcale: _ 

| Conſequently the arithmetical complements of the 
ſines are to be laid from the diviſion renting 90 


degrees 


7 0 aan the lin ne of beer, hae tangents. 


Theſe are laid down in the ſame manner, and "i 
the ſame reaſons, that the fines were; the 1 of 
450 ſtanding againſt the ſine of go*%. 

Ihe diviſions for the tangents above 45, are rec- 
koned on the ſame line from 45 towards: the left- 


hand ; or any tangent and its co-tangent are expreſſed 
by the ſame diviſion, 


Thus one mark ſerves for 40? and 105 and the 
diviſion at 300 ſerves alſo for 60˙ that at 200 ſerves 


for 70, Sc. and the like is to be underſtood of the 
inte 8 diviſions. 


For, as the tangent of an arc, is to radius; 

So is radius, to the co-tangent of that arc. 
Therefore the tangent is equal to the ſquare of 
radius divided by the co-tangent. 


N 2 fas And 


1 80 


And the co-tangent is equal to the ſquare of radius 
divided by the tangent. 

Now the radius being unity, its ſquare is alſo unity. 

Therefore the tangent and co-tangent of any arc 
are the reciprocals one of the other. 

But the reciprocals of numbers are correlatives to 
the arithmetical complements of their logarithms. 

Therefore the logarithms of a tangent and its co- 


tangent are arithmetical complements one of the 
other ; and conſequently will fall at equal diſtances 


from 45 degrees. 
Therefore, in the line of logarithmic tangents, the 


above ; both being equally diſtant from 45 degrees. 
T 0 conflrutt the line of logarithmi c verſed fines. 


As the gr 
the limits of the ſcale by beginning at 180% there- 


fore the termination of this line is at 180% which 5 is 


put againſt 90° on the ſines: and altho che numbers 


annexed to the diviſions increaſe in the order from 


right to leſt, F eo they are only the ſupplements of the 
verſed fines themſelves. 


equal parts, and laid ſucceſſively from the termination 
of this line, will give the ſeveral diviſions ſought. 
The following table to every 10 degrees was con- 


ſtructed in the foregoing manner, and a are the numbers 


Srila to ion under 45 ſerve alſo for thoſe 


eateſt number of degrees will fall within 


Now ſubtract the logarithmic verſed fines of ſuch 
degrees and parts of degrees as are intended to be put 
on the ſcale, from the Iogarithm verſed fine of 180*; 
then the remainders taken from the foreſaid ſcale of 


1 
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to be ** from the ſcale of equal parts, for the * 
grees they ſtand againſt. 


Supplement 8 Supplements 8 Supplements 
C of Sol of 
Verſed sines 8 Verſed Sines [Verſ.d Siney 


| 0,00000 e , 2,94 |60 0,v0- 06 
o, 0331 [110 | 0,173 7 50 0,74510 | 
0, 01330 [100 | ©,23149 40] 0,93190 | 
| 0,03011 | 90 | 0,30103 300 1,740 


| 140 | 0,05403 | 8o | 0,38387 20 1,52066 
130 L841 | 70 | — rol, 25,2 24 


Prom this table it appears, that the leaſt verſed 
fine, which can be introduced within the length of 
a double radius, falls between 10“ and 209, where 


the index Changes from 1 to 23 which will happen 1 
about 11 ᷣ 28). 


If a table of logarithm verſed fines to i 80 are want- 
ing, they are eaſily made by the following WW 


Take the logarithm fine of 30 degrees from twice 
the logarithm ſine of (N) any number of degrees; 
the remainder is the logarithm verſed ſine of 
(2 N, or) twice thoſe degrees.” 


For it is a well-known goniometrical property, th: t 
the fine of any arc (A) is a mean proportional be- 
tween radius (R) and half the verſed fine of twice 
that arc. 


Therefore, putting v for the verſed fine, and s or 
the ſine; ; 


The 
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The v2 A= ( . —2=55 Ax; 
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Ax; radius being 10. 

Or the log. v2 A= 2 log. A log. 5. 
But when radius is 10, the ſine of 308 U is 5. 
Therefore the log. v2 A = a log. 5 A — log. fine 

of 30“. 

* of the writers on this ſubject give the follow 

ing rule for laying down the diviſions of this line: 


— — - 
. 


From the line of logarithmic fines, take the di- 
ſtance between 90“ and any arc; that diſtance 
being twice repeated, from the termination of 
the line of verſed fines, will give the diviſion 
for twice the complement of that ure.” 
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Thus the diſtance between go® an 209 on «the . 
ſines twice repeated, gives the verſed fine of 140%; 
or twice 70, the complement of 209. For the * 
viſions, to be laid on this line, are the differences be- 
tween the logarithm verſed fine of 180, and the 
logarithm verſed fines of the ſucceſſive arcs. _ 
Now the difference between the logarithm 1 verſed : 
fines of 180®, and of any arc 2 A, is log. ver. ſine 
180 — 2 log. fin. A+ log. fin. of 309. 
Or, 10,30103 + 9,69897 twice log. fin. of A. 
Or, 20,0000 — twice logarithm fine of A. 
Dr the arithmetical complement of twice logarithm 
— 1 
| That is, the difference between the logarithm verſed 
fine of 1809, and the logarithm verſed fine of any 
arc, is equal t to double the arithmetical complement 


of 


8 XIV. A * 1 Mr. 
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of the logarithm fine of half that arc, rejecting the 

indices. 

But. as theſe e give the diviſions to the 
ſupplements of the real verſed ſines; therefore the 
arithmetical complement of the logarithm ſine of any 
arc being doubled, will give the diſtance of the di- 
viſion for the ſupplement of twice that arc on the 
line of verſed lines, 

Thus, for 70?, the logarithm fine is 9,972 99 

The arithmetical . is o, 02701 

Its double is 0, 05402 

Which is the number 1 in the foregoing table ſtand- 

ing againſt 1400, and is the ſupplement verſed fine 

of twice 70 degrees. 

Now, as the arithmetical complement of the log. 
fines of arcs, are the diſtances on the line of ſines be- 
tween go“, and the diviſions to thoſe arcs; there- 

fore the diſtances between 90“ and any arc, being 

twice repeated, will give the diviſion of the ſupple- 
mental verſed fine to twice the co · ſine of that arc. 


— 


1 Dollond 70 
Mi.. James Short, F. R. S. concerning an 
Inprovement of re fracting TIRING 


SI R, | 
Read March 1, IT 10 peer”) known, that the perfec- 
1 tion of refracting teleſcopes is very 


much limited by the aberration of the rays of light 
from the geometrical focus; which ariſes from two 


very different cauſes; j that is, from different de- 
grees 


3 [ 104 ] Pe 
grees of refrangibility of light, and from the figure 
of the ſphere, which is not of a proper curvature 
for collecting the rays in a fingle point. The 
object-glaſs is chiefly affected by the firft of theſe; 
nor has there been yet any method diſcover d for rec- 
tifying that aberration fo, as in the leaſt to remove 
the indiſtinctneſs of the image ariſing from it. We 
are therefore reduced to the neceſſity of contracting 
their apertures, which renders it impoſſible to mag- 
nify much without very long glaſſes. 5 - 
But the caſe is widely different with regard to the 
eye-glaſſes; for, tho they are very much affected by 
both the aberrations before- mention d, yet, by a proper 

combination of ſeveral together, their errors may be 
in a great meaſure corrected. If any one, for in- 
ſtance, would have the viſual angle of a teleſcope to 
contain 20 degrees, the extreme pencils of the field 
muſt be bent or refracted in an angle of 10 degrees; 
which, if it be performed by one eye-glaſs, will cauſe 
an aberration from the figure, in proportion to the 
cube of that angle: but if two glaſſes are ſo propor- 
tioned and ſituated, as that the refraction may be 
equally divided between them, they will each of them 
produce a refraction equal to half the required angle: 
and therefore the aberration being in proportion to the 
cube of half the angle taken twice over, will be but 
a fourth part of that, which is in proportion to the 
cube of the whole angle; becauſe twice the cube of 
one 15 but 5 of the cube of two; ſo the aberration from 
the figure, where two eye glaſſes are rightly propor- 
tion d, is but a fourth of what muſt unavoidably be, 
where the whole is performed by a ſingle eye-glaſs. 
By the ſame way of reaſoning, when the refraction is 
_ divided 
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three glaſſes, the aberration will be 
found to be but the ninth part of what would be 
produced from a fingle glaſs ; becauſe three times the 


divided between 


cube of one is but one ninth of the cube of 3. Whence 
it appears, that, by increaſing the number of eye- 
glaſſes, the indiſtinctneſs, which is obſerved near the 
borders of the field of a teleſcope, may be very much 
diminiſhed, tho' not intirely taken away. 


The method of correcting the errors ariſing from 


the different refrangibility of light is of a different 


conſideration from the former; for, whereas the 


errors from the figure can only be diminiſhed in a 


certain proportion to the number of glaſſes, in this 
they may be intirely corrected, by the addition of 
only one glaſs; as we find in the aſtronomical tele- 


ſcope, that two eye-glaſſes, rightly proportion'd, will 


cauſe the edges of objects to appear free from colours 


quite to the borders of the field. Alſo in the day- 
teleſcope, where no more than two eye-glaſſes are ab- 
ſolutely neceſſary for erecting the object, we find, by 
the addition of a third rightly ſituated, that the co- 
lours, which would otherwiſe confuſe the image, are 


antirely removed: I ſay intirely removed; but this is 
to be underſtood with ſome limitation ; for tho' the 
different colours, which the extreme pencils muſt 
neceſſarily be divided into by the edges of the eye- 
glaſſes, may in this manner be brought to the eye in 
a direction parallel to each other, ſo as, by the hu- 
mours thereof, to be converg'd to a point in the 


retina ; yet, if the glaſſes exceed a certain length, the 
colours may be ſpread too wide to be capable of 


being admitted thro the pupil or aperture of the eye; 
which is the reaſon, that, in long teleſcopes, con- 
Q ſtructed 
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ſtructed in the common manner, with three eye- 
glaſſes, the field is always very much contracted. 


"Theſe conſiderations, Sir, firſt ſet me on contriving, 


how to enlarge the field by increafing the number of 


eye-glafles, without any hindrance to the diſtinctneſs 


or brightneſs of the image: And tho' others had been 


about the ſame work before, yet obſerving, that the 


five-glaſs teleſcopes, ſold in the ſhops, would admit of 
farther improvement, I endeavour'd to conſtruct one 
with the ſame number of glaſſes in a better manner; 
which ſo far anſwer d my expectations, as to be al- 

low'd by ſuch perſons, as are the beſt judges, to be 


a conſiderable improvement on the former. 


Encouraged by this ſucceſs, I reſolved to try, if poſ- 


bly I might gain ſome farther enlargement of the 

field by the addition of another glaſs : and by placing 
and proportioning the glaſſes in ſuch a manner, as to 
correct the aberrations as much as poſlible, without 


any detriment to the diſtinctneſs, J have obtained as 


large a field, as is convenient or neceſſary, and that 
even in the longeſt teleſcopes, that can be made. 


Theſe teleſcopes with fix glaſſes having been well 


received, and ſome of them being gone to: foreign 
parts, it ſeems a proper time to ſettle the account of 
its origin; which is one of the motives, that has in- 
| duced me to trouble you with this ſhort ſketch of 


the conſiderations, that gradually led me to its con- 


ſtruction; and I am emboldened, Sir, to write thus 
much, from the many favours I have already re- 
_ ceived at your hands, as well as from a ſenſe of your 


being a proper perſon to judge in ſuch caſes. And 


tho I am ſenſible, that you are not unacquainted 


with the theory contain 41 in this letter, yet foraſ- 
much 


— 
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much as the ſubje& has never been fully treated by 
any author, I ſhall endeavour, as ſoon as may be, to 


draw up a more particular explanation of the aberra- 


tions of light by refraction; but ſhall add no more 


at preſent, only beg leave to take this opportunity of 
ſubſcribing myſelf —— 


mn Feb. 21, Your much obliged and 
” moſt humble ſervant, 


John Dollond. 
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XVI. ACom yurifon of diforant thermomers- 
cal Obſervations in Sibiria; by Mr. Wm. 
Watſon, F. R. &. 


| Read March 15, 


1753. 


N Demidoff, at Soliſkamsky, on the borders of Sibiria, 
latit. 59, in the year 1751, the greateſt degree of cold 
was upon Nov. 9, at 7 in the morning, when the 
thermometer, according to Fahrenheit's ſcale ſtood 
at 34 degrees below o; which is 66 under the freez- 
ing point, This degree of cold, tho' much greater 
than what is ever obſerved in theſe parts, 1s little, 


when compared with the accounts given us by Pro- 
feſſor Gmelin, in the introduction to the Flora Sibi- 
rica. This gentleman, who was profeſſor of che- 
iſtry and natural hiſtory at Peterſburg, was ſent. 


m 
with ſeveral other learned men, to inquire into the 
natural hiſtory of Sibiria, and was attended by ſome 


ſtudents, a painter or two, a miner, and other proper 
attendants. He continued nine whole years upon this 
expedition, and the obſervations he made, extraordi- 


nary as ſome of them are, with relation to 1 truth, 
are ſcarce to be doubted. The mercury in his hs 


mometer, graduated according to De L'Iſle's ſcale, | 


often funk in winter, in very ſouthern parts of this 
country, as near Selinga, in lat. 48, to near 226, 
which is equal to 55 and a half below o in F ahren- 
heit's thermometer, and is 87 and a half below his 
freezing point. But the cold is often more intenſe 
than this, as appears by the experiments made at 

Kirenginſhi, 


CCORD ING to the thermome- 
trical obſervations made by Monſ. 
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Kirenginſhi, where L ſharpneſs was ſo preat, that 
Profeſſor Gmelin with difficulty ſtaid at the door of 
his houſe, between three and four minutes. 
Feb. 10, 1738, at 8 in the morning, the mercury 
ſtood at 240 degrees in De L'Ifle ; which is 72 below 
o in Fahrenheit. At the ſame place in 1736, Dec. 
II, at 3 p. m. 254 in De L'Iſie, almoſt 90 below 0 
in Fahrenheit. Dec. 20, at 4 O clock, p. m. 263 in 
De L'Ifle = 90 5 below o in Fahrenheit, 

Jan. 9, 1735, 12 at noon, 275 = 113 #55 
an. 6, 6 in the morning, 280 = 120 below o in 

Fahrenheit, and 152 below his freezing point. 
Buch an exceſs of cold could ſcarcely have been 
ſuppoſed to exiſt, had not theſe experiments demon- 
ſtrated the reality of it; and Profeſſor Gmelin aſſures 
us, they were made with all poſſible exactneſs, and 
agree with many others made in different parts of 
Sibiria by his direction. 
It was not apprehended, that a greater degree of 
cold exiſted any-where, than that artificial one pro- 
. duced by Boerhaave, by means of ice and concen- 
trated ſpirit of nitre, which ſunk the mercury 40 
degrees below © in F ahrenheit's thermometer ; and 
| this was ſuppoſed to be the point, beyond which no 
animal could bear it: and Mr. Gmelin's relation is 
the more extraordinary, as the French academicians 
under the polar circle mention the greateſt degree of 
cold, obſerved by them, to be by Reaumur's thermo- 
meter 37 degrees, which nearly correſponds with 70 
degrees below the | o in Fahrenheit's, 
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XuII. A Catalogue of ;he Fifty Plants from 
Chelſea 7548 0 preſented to the Royal 
Society, by the worſhipful Company of Apo- 
thecaries for the Year 1752, purſuant to 

the Direction of Sir Hans Sloane, =? 

Med. Reg. & Soc. Reg. nuper Preſes, by 

John Wikies, M. D. Societat. Phar- 

maceut. Lond. Soc. Hort, Chelſ. 

et Prælect. Botanic. 


| Read March 15, 1 501 Cetoſa Canopica minor. Lip. 

5 Juſſieu. 

0 502 Alcea Virginiana, Ricini folio. F . Lugd. Bat. 85 

r © 

Althza Virginiana, Ricini folio. H.L. 23, 

Icon. 

150 ; Alyflon 1 incanum luteum, ſerpylli folio majus. 

Inſt. R. H. 217. Thlaſpi minus quibuſ- 

dam, aliis Alyſſon minus. J. B. 2. 928. 

| Clypeola Lin. Gen. 650. 

1504 Anguria Americana fructu echinato cduli, 
"Int, RN. H. 107. 

Anguriæ folio, fructu, Ovi figura, et magnitu- 
dine, ad maturitatem pallido, ſpinoſis tuber- 
cnlls Momordicæ inſtar muricato. Pluk. 
Phyt.--Tab. 170. f. 3. - - 

1505 Aſtragalus orientalis, maximus, incanus, erec- 
tus, caule ab imo ad ſummum florido, Cor. 


Inſt. R. H. 29, 


1506 


3 [ 111 |} 
1506 Ballote, folio Geranii Batrachoides. Gael. | 
Am. Ruth. 47. 


1507 Bidens Americana, triphylla, Angelice folio, 
flore radiato. Plum. 

N 1508 Blitum fragiferum majus vulgare ; Spinachia 
fragifera. Ald. Hort. Farn. 8 5. 
. 1509 Cakile maritima, ampliore folio. Cor. Taft, 
ä 

| Cakile, ſeu Eruca marina latifolia. J. B. 2. 

868. 


J 510 Caryophyllus ſylveſtris prolifer. CAP. 209. 
Armeria prolifera. Lob. Icon. 4 


1511 Caſſida peregrina, Meliſſæ folio. Inſt. R. H. 
182. 


1512 Caucalis major Daucoides Tiogitana. Mor. 
Umbel. 65. 


1513 Ciſtus femina, folio Salviz, Lupina, humi- 

ſparſa. C. B. P. 465. 

I $14 Ciſtus ladanifera Monſpelienfium. | C. B. * 5 

467. 
Ladanifera, five Ledon Monſpeſſulanum, an- 

guſto folio, nigricans. J. B. 2. 10. 


151 5 Clinopodium Alpinum, n. Satureiæ folio. 
Bocc. Muſ. 119. 


Ziziphora. Lin. Gen. 28. 


1516 Convolvulus, Linariæ folio, pr luft. 

r 

Volvulus de Dalechampii. Lugd. 1425. 

1517 Coris cœrulea maritima. C. B. P. 280. 

Coris Monſpeſſulana cœrulea. J. B. 3. 434. 

1518 Elichryſum orientale. C. B. P. 264. Stcechas 
eitrina, floris et magnitudine et colore ſpe- 


cioſa. J. B. 3. 154. 


— 
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1519 Eryngium planum minus. C. B. P. 386. 


Eryngium puſillum planum. J. B. 3. 87. 
. 52 0 Eupatorium, caule erecto, foliis cordatis, ſerra- 
_ as. Lin. Hort. CE. 396. _ 
Eupatorium, Urticæ foliis, Canadenſe, flore 
albo. H. L. 667. 
1521 Hypecoum, tenuiore folio. Inſt. R. H. 2 30. 
Hypecoum, filiquis — teretibus æquali - 
bus. Hort. Upſal. 
152 2 Jacea Jn laciniatis folis Gerber. Hort, 
Carolſt. 
1523 Jacea 4 flore luteo magno, ſquamis 
calycum ciliaribus, ſplendentibus. Gerber 
r 
1 18 24 Leucanthemum Alpi pin. Abfinthii folio. Boerh. 
Ind. alter 107. 
1 5 25 Leucoium, vernum, perenne, album, majus. 
Inſt. R. H. 2217. : 
Heſperis Alpina, five muralis, minor repens. 
FS 
1526 Lychnis ſylveſtris alba ſpi pica reflexa. Bot. 
| Mon. 171. Icon. 
15 27 Lychni is viſcoſa, foliis inferioribus Bellidi mi- 
nori ſimilibus, flore minimo, carneo aut rubro. 
E Monſp 3 
4 8 Millefolium orientale, foliis Tanaceti incanis, 
radiis pallide luteis. Boerh. Ind. alt. 11 „ 
Achillea, foliis pinnatis, foliolis lanceolatis, 
now , ſerratis, ſubtus lanigeris. * Hort. 
41 
F529 Maddie, folio, floribus minimis 
pallide cœruleis. Amman. Ruth. 46. 
Dracocephalum, — verticillatis, bracteis 
oblongis, 


C1 


oblongis, integerrimis, corollis vix calycem 
æquantibus. Hort. Upſal. 167. 
1530 Myoſotis incana re 


pens anguſtifolia. N. D/ 
1531 Nepeta, floribus obliquis. Lin. Lophanthus. 


Amm. 


1532 Orobus ſylvaticus, pur purens, vernus. C. B. P. 


371. 
Galega 


nemorenſis verna. ]. B. 2. 343- 
15 * Phlomis, Hormini folio, floribus parvis ſuave- 
rubentibus villoſiſfimis. Amman. Ruth. p. 39. 
Galeopſis maxima foliis Hormini. Buxb. Cent. 
C. 1. p. 4. 
1534 Ptarmica orientalis, foliis Tanaceti i incanis, flore 
b aureo. T. Cor. 
75 2 5 Ptarmica incana humilis, foliis leciniatis, Ab- 
 finthii æmulis. H. I. 325 


510. 
2 Arn umbelliferum. Cluſ. Hiſt. 


x536 Reid minor vulgaris. Inſt. R. F. 423. 
Erucago Apula. Col. 269. 
r537 Scandix Cretica minor. C. B. P. 152. 
Aniſomaratrum. Col. 1. 90. ET 
1538 Sclarea ſicula, folio argenteo ſubrotundo. Boerh.. 
Ind. alt. 1. 163. Athiopis. tata argentea, 
perennis lanuginoſa. Cupan. H. Cath 
8 Sclarea * * lanuginoſa, ampliſſnno folio. 
F Inft R. H. 179. ;Ethyopis. Dod. Penapt. 
EM 
1540 8 foliis la lacim! ciniatis, caule ere lo Ink. 


R. H. 477. 
Trag on, laciniatis foliis. Cel. Nut. 2. 21. 
Z 541 Send — 


Luſitanica — Verbenacz 
Aal. Inſt. R. H. 167. 


1544 Thlaſpi montanum ſempervirens. 
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Scro phularia, foliis 3 atis, obtuſis, ſerrato- 
dentatis, 
Leyd. Prod. 294. 

1542 Stœchas folio ſerrato. C. B. P. 216. Laven- 
dula foliis crenatis. T. 198. 


1543 Symphytum, conſolida mor, flore purpureo. 


C. B. P. 259. 
Symphytum magnum. J. B. 3. 593. 


106. Iberis foliis linearibus acutis integer- 
rimis. L. H. Clif. 330. 


| 1545 Tragapogon hirſutum. C. B. P. 27 74. 


Tragapogon Apulum, humile, hicſutum, lu- 
ep. 285. 


7 I __ Valeriana maxima Pyrenaica, Cacaliz folio, 


Fagon. Tourn. 131. 


I 547 Verbaſcum humile Alpinum, villoſum, Borra- 


_  ginis flore et folio. 1 2 147. 
_ Sanicula A Ipina, folio Borraginis, villola. C: 


1 54 8 Veronica Auſtriaca, folie tenuiſime la 
T. 106 


mT, = 
I 549 Veronica orientalis, minima, foliis laciniats 


eh Bf 


I. CUZ. 243. _ 


p. * Tab. 14. 
= m 


pedunculis bifidis. Royen. Fl. 


Aae ſpuria tenuiſſime laciniata, ] B. 


1 550 Waltheria, foliis cordato-ovatis, As IL. 


Monoſpermalthea arboreſcens altos flore ma- 
jore. D. Iſnard. Act. Reg. Scient, 1721. 
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XVIII. Olfervation n 4 and Coral- 
line, in a Letter from Mr. John Ellis 20 


the Rev. Thomas Birch, D. D. Secret. 
K. s. 


SIR, 


Read March 17, N BEG leave to preſent you with ſome 
753. obſervations, which I have made on a 
coralline, that I lately received: from my curious and 
worthy friend Mr. 2 Collinſon. It appears, from 
its ſize and firmneſs, to belong to a warmer climate 
than this, and is probably American. 
We find ſome of the ſame genus, but of a differ- 
ent ſpecies, of this coralline, on our own coaſts ; but 
they are ſmaller, tenderer, and more tranſ parent. 
There is one particularly, which comes very near 
this, called by Dr. Dillenius, in the third edition of 
Ray's Synopfis, p. 37, N. 20, Tab. II. Fig. 1. Coral- 
ina pumila erecta ramefior : and in Buddle's Hortus 
Accus, in the late Sir Hans Sloane's collection, there 
is a ſpecimen like it, but not ſo fully advanced in its 
ramifications : this he calls Fucus minimus hirſutus 
fibrillis herbaceis fimilts, from Doody's _ to 
Ray's Synopſis, p. 330. 

This curious ſea production, which has the appear- 
ance of a plant, ariſes firſt from many ſmall vermi- 
cular wrinkled tubes, by which it appears to have 

adhered, like ours, to rocks, ſhells, fucus's, or other 
ſubmarine ſubſtances. Theſe tubes uniting form a ſort 
of ſtems, which, as they riſe, inſenſibly change into 
rows of cells; theſe ſtretch out into many regular 


; F 3 dichotomous 


 F 216 J 
dichotomous branches; each branch is made up of 
two rows of cells united together, and theſe cells 
Placed in ſuch a manner fide'by fide, that each cell 
joins two others on one fide, and the bottom of one 
is. inſerted in the top of the other. Their openings 
or faces look one way: they are nearly of an egg- 
ſhape, a little compreſs'd before:: the broadeſt part is 
uppermoſt, and bends alittle forward: the top of each 
is fortified by two angular points or ſpines. 
By attentively viewing many ſpecimens of this. ge- 
nus of corallines in the microſcope, that have been 
taken out of the ſea at different ſeaſons of the year, I 
have obſerved the 'progrefs of nature to be pretty 
nearly thus: EE a 3 
Ih tubuli, or firſt beginning of the corallines in 
the younger ſtate, are found full of a yellow foft ſub- 
ſtance, which ſoon decays : in the more perfect ſtate 
they are clear and tranſparent. : . 
The cells, which communicate with theſe tubes, 
have in the ſpring black ſpecks in each, which 1 take 
to be the embryo of the future production. During 
this very tender and minute ſtate, the opening of each 
cell is cover d with an extreme fine tranſparent mem 
brane, the uſe of which no doubt is to cheriſſ. and pro- 
tect it. N „ = 
"Theſe ſpecks in time ſwelling into Tpherical teſta-- 
ceous bodies (28 they are often found in ſummer) 
burſt through this membrane, and fit in the front of 
the cell, ſupported by an umbilical ligament, which 
is faſten d to: the bottom of the inſide of each cell or 
matrix, till they come to maturity, which ſeems to 
be the caſe in the microſcopical drawing I have ſent 
you: wherein you will obſerve, they appear to be rows 
of very ſmall ſea ſnails, or rather teſtaeeous bodies, 


117. E 

-of the ſhape .of a nautilus, ready to drop off, and 
provide for themſelves. In the fame plate you have 
a microſcopical drawing of one of the Engliſh coral- 


lines of the ſame genus, with the embryo ſpecks in 
each cell. 


J muſt further add, that I believe, if the curious, 
with good microſcopes, at the ſea-ſide, and at dif- 


ferent ſeaſons of the year, would ſtrictly examine 
many of theſe beautiful ſea- productions, hitherto 


claim' d by the botaniſts, they would find, that ſeve- 


ral of the teſtaceous tribe wan from ſome kinds 


of the larger corals, as well as, Jam perſuaded, they 


will find, that many owe their original to the ſmaller 


corallines: and we are the more encouraged to 
ſince we obſerve, that various ſhapes and ſtages of the 
ſame animal are no new * in the laws of nature. 


1 84 K 
| Your moſt obelient hunible ſervant, 


John Ellis. 


— 1 


Bodies, % Mr. Henry Baker, F. R. S. 


XIX. An Account of ſome uncommon olf 
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*Read March 29. 
Ih 


honour to lay before this Royal 


Society, J have never met with before, nor remem- 
ber any deſcription of. They were ſent to me from 
Oxford, by Mr. William Frankcombe, a young 
gentleman reſiding there, who is very diligent in 


ſearching: 


3 HE foſſil bodies I have now the 5 
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ſearching after curioſities of this nature. He found 
them himſelf, but could not get them out of the bed 
they lay in without breaking them in many pieces: 
though he has glewed thoſe pieces ſo well together, 
that one may judge of them nearly as well as if they 
een, 

As I muſt return them to Mr. Frankcombe when 
they have been examined by you, I have cauſed 


Drawings of them to be made, for the ſatisfaction of 
thoſe who may never have an opportunity of ſeeing 
them; to which Drawings J ſhall refer in the de- 


ſcription of them I am going to give. I ſhall then in- 


form you, from his letter that accompanied them to 


me, where and amongſt what other kinds of foſſil bo- 
dies they were found, with other particulars relating to 


them. And afterwards I fhall venture to lay before 
you a few conjectures concerning them. 


Pute VI. eus theſe curious follil bodies at more 


than half their real bigneſs. They are only three 
in number, though there are four figures, one of 
them being drawn in two poſitions. They are evi- 
_ dently of a boney ſubſtance, made black, moſt likely, 
and rendered brittle, by ſome mineral ſteams or juices, 
though not corroded by them. Two of theſe bodies 
| (A and B) have the greateſt part of their outer ſur- 
face ſtudded, as it were, with pretty regular rows of 
tubercles, about the ſize of the heads of ſmall nails, 
_ rifing to a blunt roundiſh point, nearly one twelfth 
of an inch above the ſurface they iſſue from. Many 
of them appear radiated very prettily from the baſe 
to the apex; and pe-haps they have all been fo, tho 
in ſome the lines are not now ſeen, and may have 


been 
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been obliterated by time. Theſe tubercles are of a 
fine ſhining glofly black colour, and of a much cloſer 
and harder ſubſtance than the bone from which they 
riſe. 
Figure I repreſents one of theſe foſſil bodies, whoſe 
length from end to end is ſeven inches and a quarter; 
on the ſides from à to b its breadth is two inches. 
The width of that part where the teeth are placed 
at c about ſeven eighths of an inch; but it gradually 
| decreaſes, as does likewiſe the breadth of the ſides, 
towards the ſmaller end, which was probably about 
an inch longer than it now appears, and terminated 
in a point. The tubercles are largeſt in the broadeſt 
part, and the farther they are from the teeth, near 
which they are ſmall and flat: they likewiſe leſſen 
towards the ſmaller end,. which is ridged for about 
an inch, and without any tubercles. 
The under-part of this body is placed uppermoſt, 
for the ſake of ſhewing its teeth to the beſt advantage. 
There are two rows, running longitudinally, on a 
little riſing i in the middle, with no great regularity, 
and ending in one row of very ſmall ones. The 
largeſt are about a quarter of an inch in length, 
hooked, of a ſhining black colour, having ſtill the 
natural poliſh, and being extremely ſharp and per- 
fect. The fides of this foffil have ſwelled out, and 
been naturally more rounded than they are at pre- 
ſent: for they plainly appear to have been cruſhed 
and compreſſed together by ſome foreign force. 
B 1, is a foſſil body, ten inches in length, one 
part of which is rounded, and the oppoſite nor hol- 
lowed: this figure ſhews the hollow part, which 
from a to þ is more than one inch and half over; the 


chanel 


K! 


chanel runs its whole length, and where deepeſt i is am 
inch and half over, but it gradually grows ſhallower 
and narrower towards the ſmaller end; The fides are: 
a quarter of an inch in thickneſs. e 

B 2, ſhews the ſame foſſil body with the rounded 
part upwards. Its ſides front @ to þ are two inches. 
Great numbers of black ſhining tubercles, of the kind 
deſcribed Fig. 4, but in general larges, and with leſs 
variation in their ſize as to one another, are diſpoſed | 
in rows, pretty regularly in the manner ſhewn in the 


picture. Many of them appear ſtarry or radiated with 
ſeveral fine lines from the baſe to the apex, which 


lines riſe a little, and in ſome poſitions to the light 
appear of a whitiſh colour. - 5 

Two ſeparate figures of theſe tubereles are given 
( 2 79 to make this account the better underſtood. 
One is a fide and the other a front view. They ale 
Hewn magnified about eight times. 

C, is a foſſil body, much more ſolid. and weighty 
than the former two. Its length is ten inches. . It 
is rounded on the upper part, where the ſides in the 
broadeſt place are one inch three quarters: the under 
part has a hollow or chanel one inch and an eighth in 
depth, ſeven inches and a half long, one inch and a half 
cover, its bottom rounded. From à three inches and a 
half to bis quite ſolid, and at à in width one inch and 
a quarter, whence it goes tapering to 6, where it is 
broken off ſo blunt as to ſhew, that it muſt probably 
have extended four or five inches farther, In this ſo- 
lid part c ſtand many ſmall teeth in rows, but not quite 
regular ; ſome rows having but two, ſome three, and 
others four. They begin an inch diſtant from the 
chanel, and went ; probably to the extremity that is 


broken 


11 
broken off. They are black and mining like thoſe 
in A, but the points ſomewhat broken; tho' when 
whole they muſt have been leſs hooked, and much 
ſmaller than they. 

The rounded part of this foſſil body has no tuber- 
cles like the other two, tho' it is plainly a ſpecies of 
the ſame kind with them, but is pretty ſtrongly fur- 
rowed, and the ridges have the fame black glofly 
poliſh as their tubercles. 

Mr. Frankcombe writes, « That he met with theſe 
« two bodies A and B in a pit, on the right-hand 
*« fide of the road, as you aſcend Shotover-hill from 
© Oxford. The uppermoſt ſtratum in this pit con- 
fiſts of a yellow ſandy earth ; the next a browniſh 
clay; then a regular ſtratum of large ſtony nodules, 
about twelve inches thick; then a dark blue clay, 
ce of about ten feet; and immediately under a rock of 

« free-ſtone. About two feet above the free-ſtone 
verre found the foffils A, B. The firſt was found 
at twice; the ſecond in ſearching to complete the 
8 and both of them in many ſmall pieces, 
as is evident from the bodies themſelves, which 
he carefully joined with ſome thick gum- water. 
* That the firſt is of its proper ſhape and figure 
plainly appears from the regularity of its tubercles : 
and the ſecond is as he ſaw it himſelf in the ſtra- 
tum. In this clay are found bones of ſeveral _ 
kinds, oyſter-ſhells, Ammonize, cruſtaceous ſhells, 
M Helenitæ, and Belemnite. 
« The cliffs on the right-hand fide of Pyrton- 
_ © Paſlage over the Severn, Glouceſterſhire, afforded 
the body marked C. This, ſays he, which was 
© likewiſe found in a ſtratum of blue clay, not unlike 
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reaſon to conjecture, that they are bones belonging to 
the head or ſnout of ſome animal of the fiſh-kind, or 
perhaps of ſome ſort of lizard, alligator, or crocodile. 


and B 2, and may probably have been part of the 
fame head: and if ſo, it ſhould ſeem from the two 


part of the head or ſnout: for ſome kinds of fiſhes 
| tecth in the palate or upper part of the mouth, 
but we know of none that have teeth along the mid- 


fiſhes, are frequently found foſſil, of various ſizes and 
ſhapes, being what are called (very improperly) Bu- 
Ponitæ. When the two pieces A and B are brought 
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e that at Shotover, and alſo in ſeveral pieces, appeared 
different from the others in nothing, but in the want 
t of tubercles, and I flatter myſelf will ſerve to throw 
no ſmall light on the ſubject. His being not quite 
ſo converſant with theſe cliffs as with the pit at 
Shotover, prevents his ſpeaking of them fo parti- 
cularly as he could wiſh.” 


 * 


> 


The general appearance of theſe foffil bodies gives 


The piece A, whoſe fides are a little cruſhed, was 
found in Oxfordſhire, together with the piece B x 


rows of teeth along its middle to have been the upper 


dle of the lower part: there a tongue moſt commonly 


is placed, and the piece B has an hollow or chanel 
well adapted to contain a tongue. The teeth in the 


palate of the lupus piſcis, and likewiſe of ſome other 


together, their ſize, figure, and appearance, greatly 
ſtrengthen the above conjecture: and 'tis worth ob- 


ſerving, that the teeth are hooked inward, to prevent 


the prey when taken from efcaping. 
The piece C, found in Glouceſterſhire, ſerves like- 
wiſe to confirm the ſame opinion: for the toothing 


in the middle thereof almoſt proves that part to have 


been 


"= 


been the pal 
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ate of 2 animal; an animal of the 
ſame genus too with A and B; tho' its having no 


tubercles, and being more ſolid, ſhew it to have been 
of ſome different ſpecies. 


remember not any foſſil bodies like theſe men- 
tioned by authors, nor can I point out any animal, to 


which they may with certainty be imputed. Animal 
ſubſtances, before unknown, are met wich frequently 


in the bowels of the earth: for the inhabitants of ſeas 


and rivers have been hitherto ſo imperfectly deſcribed, 


that we know but little of their internal ſtructure ; 
and many ſorts we have never ſeen or heard of. — 
Amongſt the great numbers of foſſil ſhells we find, 
how few of their correſpondent kinds are ſeen in the 
beſt collections of recent ones? and what a variety of 


marine bodies, as well as parts of land-animals, are 


frequently dug up in this iſland, of kinds never found 
recent in our ſeas, or inhabitants of our clime, ſuch as 


nautili, ammonitæ, &c. the teeth and bones of ele- 


phants, the palmed horns of the elk, of the morſe- 


deer, and many others ? 


I ſhall be glad to have this ſubject conſidered by 


ſomebody more able to give you information ; tho' 


no one wiſhes more the proſperity * this Royal 
Society, or can be with greater zeal, 


Gentlemen, 


Strand, March 29, Your moſt obedient ſervant, 


1753. 
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XX. An abftraf? of a Diſcourſe intitled, The 


hiſtory of the emperor Tetricus, explained 
and illuſtrated by medals; writer in French 
Mr. Claude Gros de lloae, keeper of the 
dro in the French King's „e etc. and 
ſent by him 10 Dr. Mead, to be communicated 
to this Society. By John Ward, LL.D. 
Rdber. . Greſo. and JV. P. R. 5. 


S the em 1peror Tetricus governed 


es ſome years in Gaul, his reign does 


in a manner make part of the hiſtory of that country. 


But the accounts given of him by antient writers be- 


ing very confuſed and imperfect, this learned and 


{ſkilful antiquary has attempted to rectify and clear 
them up from medals. 


And as to thoſe of Tetricus 
himſelf, the gold ones, as he obſerves, are in general 


excecding ſcarce; and no medallion of this em peror 


- in any metal was known, till very lately, when he 
| procured one in gold for the French King's cabinet, 


a draught of which tranſmitted by him accompanies 
this paper (1). But tho Mr. de Boze profeſſes only 
to give the Hiſtory of the emperor Tetricus ; yet ſuch 
was the unſettled ſtate of the Roman affairs at that 


time, as made it neceſſary for him to introduce it, by 
reciting a variety of incidents relating to other per- 


ſons, which prepared the way for his advancement 


to that dignity. 
» He 


(x) See Tan. II. Fig. 2. 
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whom he was defeated, made a priſoner, and treated 


happened in the year 260 of the vulgar aera (2), 
aſtoniſhed the whole empire. And ſeveral nations, 


[125] 
He therefore begins his narrative with obſerving, 
that the Gauls, 5 they had been conquered by 
Julius Caeſar, continued pretty quiet under the Ro- 
man government, till the time of Gallienus; whoſe 
reign was ſo weak and ſcandalous, as to render him 
the common object both of hatred and contempt. 


Valerian, his father, had been created Auguſtus ſome 


years before his expedition againſt the Perſians; by 


with the utmoſt indignity (1). This event, which 


who were not concerned on either fide, then offered 
their aſſiſtance to the Romans. Likewile divers princes 


in alliance with Sapor or Sapores, the Perſian king, ad- 
viſed him to make a good uſe of his ſucceſs, and ſecure 
to himſelf a ſolid and laſting peace, by releaſing his 


illuſtrious captive ; but the haughty monarch would 


not hearken to any of thoſe falutary counſels. : 
Gallienus had the title of Auguſtus before that un- 
happy expedition, and being now at liberty to in- 


dulge his exceſſes without reſtraint, he ſhewed no con- 


cern for the misfortune of his father. Inſomuch, that 
upon the firſt news of it, affecting the air of a philo- 


ſopher, he ſaid, Sciebam patrem meum efſe morta 4 


And while a general greif ſpread itſelf among perſons 


of all ranks, he alone, as the hiſtorian expreſſes it, 
Specie decoris, qued pater ejus virtutis fludio deceptus 
. videretur, 


— 


— 


— 


(1) Trebell. Pollio, in Valeriano. Eutropius, Lib. 1x. c. 6. Au- 
rel. Victor, in Epitome, cap. 32, 
(2) V. Rom. 1013. 


* 
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videretur, ſupra modum laetatus ef (1). But altho 
this pretended philoſopher uſed no indeavours to pro- 
cure his father's releaſe, he could not, as Mr. de 
Boze thinks, free himſelf from ſome remorſes of con- 
ſcience on that account; and therefore occaſioned a 
falſe report to be given out concerning his death, and 
divine honors to be confered on him, that he might 
be no longer talked of (2). The Per ans in the mean 
while, attentive to what paſſed at Rome, indeavoured 
to render Valerian daily a miſerable ſpectacle; ſtript 
of his imperial ornaments, loaded with chains, and 
expoſed to that contempt, that Sapor made a foot- 
ſtool of his neck, whenever he mounted his horſe (3); 
in which deplorable {late he continued the remainder 
of his life. 
As diſdain and reſentment often ſucceed murmurs, 
the barbarous nations eaſily threw off the yoke, 
which fear had impoſed on them; the moſt ſubmiſ—- 
ſive provinces thought it a diſgrace to obey Gallienus 
any longer; and the armies in moſt of the Roman 
territories choſe themſelves emperors, many of whom 
thro emulation ſoon deſtroyed one another, Trebel- 
 lius Pollio has given a ſhort hiſtory of them in a con- 
tinued ſeries ; whom for the ſake of a round number 
he calls the Thirty tyrants, as not having been ac- 
knowledged by the ſenate. 
The Gauls were in hopes, either not to have im- 
barked in this general con nſpt piracy, or however to have 


been 


6) Trebell. Pollio, Gallieni duo. 
(2) 1b:idem. 


(3) Lactant. De morte perſecut. cap. 1. Aurel. Vitor, Epi- 
tome, C. 32. P. Oroſius, Lis. VII. C. 22. 


127 ] 
been the laſt in it. Peſtumus (1) had governed them 
almoſt three years by the appointment of Valerian; 
who writing to them in his favour, among other en- 
comiums there given him, uſes this expreſſion, Virum, 
quem ego prae caeteris ſiupeo (2). He had before been 
governor to his ſon Gallienus, and prefered to Aure- 

lian, who was afterwards emperor, on account of his 
mild and gentle diſpoſition; as Valerian himſelf inti- 
mates in a letter to Antoninus Gallus the conſul, where 
ſpeaking of Aurelian he ſais, that he was fearful, Ne 
quid etiam erga filium ſeverius, fi quid etiam ille fe- 
ciſſet (ut eft natura pronus ad ludicra) ſaevius, cogi- 
SS. 1 
Gallienus was in Gaul, when he heard of the miſ- 
fortune, which had befallen his father; but departed 
ſoon after, leaving behind him Saloninus his elder 
fon, whom he created Cacſar; and placed with him 
a tribune, by Zofimus called Siluanus (4), but Zona- 
ras calls him Albanus (5). This officer being jealous 
of Poſtumus, made it his buſineſs to diſguſt him, break 
his meaſures, and render him ſuſpected. Thus when 
Poſtumus, after an obſtinate ingagement, had intirely 
defeated ſeveral detachments of the Bructeri and Cha- 
mavi, people of Germany, who had paſſed the Rhine, 
and plundered the neighbouring country, he gave the 
fpoil to his ſoldiers. But Siluanus wrote him a ſevere 
letter, and in the name of Saloninus ordered him to 

: deliver 


— 
a 
_—__T_ 


(r) M. Cassrvs LATIEN VS PosTyMys. 
(2) Treb. Pollio, in Poſtumo. 

(3) Hav. Yopiſcus, in Aureliano. 
D 

(J) Tom. 1. pag. 632. 
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deliver up the whole booty, the diſpoſal of which 
was claimed by the prince. The amy upon hearing 
of this order aſſembled in a tumultuous manner, de- 
_ clared both Gallienus and his fon unworthy of the 
empire, tore off their images from the military en- 
ſigns, and obliged Pęfumus to aſſume the purple for 
the ſecurity of his own life (1). After this they 
marched immediately to Cologn, where Su/oninus and 


Silvanus then reſided; and compelling the inhabi- 


tants to give them up, they maſſacred them both. 
Gallienus, more concerned for the loſs of his ſon 
than his father's impriſonment, ſent no forces againſt 
the Perfians; but ordered his beſt troops to march 
into Gaul, with a ſhew of determined vengeance. 
Pioſtumus oppoſed them for three whole years, at the 
end of which he was quite exhauſted, and obliged to 
defend his laſt town himſelf ; when Gallienus, who 
was defirous of the honour of conquering him in per- 
ſon, approaching too near the wall, waswounded in the 
ſhoulder with an arrow; which cauſed him to raiſe 
the ſcige, and return to Rome, without thinking any 
more either of Poſtumus or the Gault. Who being 
thus freed from the danger which threatened them, 
juſtice, plenty, and the love of arts, flouriſned among 
them under the government of Poſtumus; to whoſe 
honor divers monuments were erected, repreſenting 
as their tutelar deities, the godeſs Pax, but princi- 
pally Hercules. And ſeveral of his medals are yet 
extant, with the title, RESTITvTOR GALLIARVM (2). 
x But 


— ern TIE: 


(1) Zonaras, ubi ſupra. Treb. Pollo, in Poſtumo. 
(2) Cabinet du Roy. 
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But this felicity did not long continue; for the Ger- 


mans and their confederates, whom he had defeated 


near Cologn, inſtigated by Lollianus (or rather L. 
Aelianus) who had been raiſed to oppoſe him, made 


a new eruption on the fide of Mayence ; where he 


again defeated them, drove them into, the town, and 


ſo ſtraitened them, that they offered to ſurrender. 


Poſtumus gave his conſent, but the army would not; 


and rather than loſe the plunder of a ſingle town, 
ſacrificed their general, whom they had themſelves 


advanced to the imperial dignity. 


and about the ſeventieth of his age. 


he was ſo conſiderable an orator, that ſome have 


aſcribed to him the nineteen Declamations, which 
others aſſign to Quintilian, the grandfather of him, 


whoſe excellent treatiſe intitled, Inſtitutiones Oratoriae, 


are yet preſerved, and to which thoſe Declamations 


are uſually ſubjoined (1). Trebellius Pollio ſais, that 
both the Poſtumi were killed in the ſedition at May- 
ence. But Mr. de Boze doubts the truth of this, and 


thinks the credit of ſo inaccurate a hiſtorian, Who 
miſtakes even in their name, which he always writes 


R — 


—_—. 
— — 


— — — — 


(60 755. Pollio, in Poſtumo juniore. Berchii Advert Lib. LvIII. 


c. 14. Vell. Inſtit. Orat. Lib. 1, c. x1. 


Mir. de Boxe places the death of Poſiumus in the 
foring of the year 267, being the ſeventh of his reign, 


And his fon of 
the ſame name, who is ſometimes joined with —_ 


upon medals, appears to have lived near forty years. 
Valerian had given him the government of the 7 2 9 
contii, a people in Dauphiny, at the ſame time that 
he ſent his father to command in Belgic Gaul. And 
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1 
Poſthumius, not ſufficient to ſupport it. He rather 
thinks therefore, that the ſon died ſome years before 
his father, and probably during the war, in which 
they were jointly ingaged againſt Gallienus, For it 
was immediately after this war, that his father took 
Viclorinus (1) as a partner with himſelf in the em- 
pire; which, had his ſon been living, could neither 
have been for his intereſt, nor ſuitable to natural 
affection. Beſides, tho Fiflerinus had then diſtin- 
guiſhed himſelf for his valour, he muſt have been 
younger than the ſon of Poſtumus ; fince his mother 
Viftorina, or Victoria, was yet in the vigour of her 
age, and one of thoſe who oppoſed Gallienus. And 
tho ſhe could not poſſeſs the empire herſelf, ſuch 
was her ambition, that ſhe aſſumed the titles of 
Auguſta and Mater caſtrorum (2). 
Her ſon Victorinus, who expected to ſucceed to 
the government of Poſtumus, finding his army joined 
to the faction of Aelianus, and that he was pro- 
claimed emperor, had no ſmall difficulty to ſupport 
himſelf among the other part of the Gauls, who by 
this means were divided. But this did not remain 
long; for Aelianus having undertaken to repair the 
forts, which Poſtumus built along the Rhine to pre- 
vent the Oy of the barbarians over it; and they 


had 


— 


(1) M. AvREIIVYSs PrAvvoxivs Vicrokxiuvs. | 

(2) The title Auguſta was uſually given to the mothers and 
wives of the emperors ; and Trajan confered it likewiſe on Marci- 
ana his ſiſter, and his neice Matidia. The other title, Mater ca- 
ftrorum, took its riſe from the repeated acclamations of the armies; 
and had been given to Fauſtina the wife of MH. Aurelius, and Julia 
Domna the wife of Septimius Severus, with ſome others. 
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had indeavoured to demoliſh, after they heard of 
his death ; he imployed all his forces in that work, 
who diſpleaſed with the labour revolted and flew 
him (1). His death reſtored to Victorinus, what he 
had loſt by that of Poſfumus, for he was acknow- 
ledged by all the Gauls. But he was ſoon after taken 
off by a private conſpiracy, for an intrigue with the 
wife of a notary or clerk (2). His ſon alſo was killed 
with him, whom he had 9 Caefar, tho but an 
Infant (3) 
The army ſoon fixed on a ſucceſſor, and imagining 
they ſhould find better treatment from an inferior 
officer, with whom they had been more familiar, 
choſe one Marius, an armorer by trade, who had 
raiſed himſelf among them, and was greatly admired 
for his intrepidity and bodily ſtrength, qualities of 
the higheſt eſteem with the vulgar. But Marius, 
thus advanced to the imperial dignity, immediately 
behaved with that cruelty and inſolence, that one of 
his old freinds, trained up in his buſineſs, and after- 
wards his companion in the army, reſenting his arro- 
gant behaviour towards him after his advancement, 
ſtabbed him privately, with this opprobrious inſult: 
Hic eſt gladius, quem ipſe feciſti (4). His government 
was very ſhort ; Aurelius Victor (5) and Eutropius (6) 
make it no longer than two | but Trebellius 


3 Polli 


(1) Treb. Pallia, in  Lolliano. 
(2) Aurel. Victor, De Caeſar. c. 33. 
(3) Treb. Polio, in Victorino. 


(4) lem, in Mario. 
(5) De Caeſar. c. 33. 
(6) Lib. 1x, c. 7. 


1 
Pollio ſais three (1). Tho Mr. de Boge juſtly ob- 
ſerves, that neither of theſe accounts agrees with the 
number and variety of his medals, which ſeem to re- 
quire more months; for they equal thoſe of his pre- 
deceſſor Victorinus, who reigned three years, from 
the time of his being an aſſociate with Pofumus in 
the empire. Beſides, ſome of his medals appear to 
have been ſtruck on the account of victories gained 
by his lieutenants in that part of Britain, which was 
ſubject to the emperors of Gaul; the truth of which 
victories is confirmed by other monuments and in- 
ſcriptions found in that country (2), which ſeems 
no ways conſiſtent with ſo ſhort a reign. From 
whence he thinks it reaſonable to allow him four or 
five months, to be reckoned from September or Oc- 
tober 267, to the end of January or February 268. 
His ſucceſſor Tetricus (3), the principal ſubject 
of this diſcourſe, was a ſenator, had diſcharged the 
office of conſul, ſucceſſively governed almoſt all the 
Gallic provinces, and was then prefect of both the 
Aquitains (4). He was related to Victorina, who 
cauſed him to be declared emperor in his abſence, 
and the title of Caeſar to be given to his ſon. And 
being ſolemnly inveſted with the imperial dignity at 
Bordeaux, he was acknowledged, as Poſtumus had 
been before him, by all the Gauls, as likewiſe part 
of Spain and Britain. The time of his advance- 
_ : ment 


— 


(1) In Mario. | 

(2) Gul. Malmesburienfis, De rebus geſtis Reg. Angl. Lib, II. 
Camden. Britannia, p. 641. edit. 1607, : 

(3) PvB. Pivesvs TETRICYS. 

(4) Treb, Pollio, in Tetrico ſeniore. 
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ment to the empire Mr. de Boge places between the 
end of January and part of March, in the year 268 
(1), agreably to the time he had aſſigned for the reign 
of Marius. For he obſerves, that all hiſtorians agree, 
that Gallienus was yet living, when Tetricus was de- 
clared emperor among the Gauls; and doubts only, 
whether he had heard the news, when he was killed 
before Milan, where Aureolus was beſeiged by him. 
His death therefore muſt have happened about the 
eighteenth or twentieth of March at furtheſt that N 
year. For his army having in the feild elected Clau- 
dius the ſecond, afterwards ſurnamed Gothicus, of * 
which he ſent an account to the ſenate, the letters 
arrived at Rome on the twenty- fourth; and the ſenate 
being convened the ſame day in the temple of Apollo, 
among other acclamations theſe following were ſeve- 
ral times repeated: Claudi Auguſte, tu nos ab Aure- 
olo vindica. Claudi Auguſte, tu nos a Palmyrems vin- 
dica. Claudi Auguſte, tu nos a Zenobia et a Vittoria 145 
libera. Claudi Auguſte, Tetricus nibil fuit, or nib il! * 


fit, or nibil fecit (2), as the words are read in dif- 1 py 
ferent manuſcripts. From hence therefore he infers, in 
N that Tetricus muſt at that time actually have held 945 
: ſomewhat, which could be nothing elſe but the em- 
1 pire of the Gauls. EE 8 
b The reign of Claudius was not long enough to an- 
1 ſwer all the hopes, which had been conceived of it. He 


marched immediately againſt Aureolus, and defeated 
him. After this he purpoſed to turn his arms againſt 
Rp ey Zenobia, 


(1) V. Rom. 1027. 1 
(2) Treb. Pollio, in Divo Claudio. 
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by medals, ſtruck with the head of each of them on 
the oppoſite ſides (1). And the like, as he very in- 


geniouſly remarks, may be gathered from a paſſage 


1 


Zenobia, queen of Palmyra; but a deluge of Goths 


having on a ſudden overſpread 1/ y-1zm, Thrace, and 
Macedonia, he determined to repel them. And be- 
ing obliged to take all his forces with him in that 


expedition, he not only forbore himſelf to diſturb 


Tetricus in his poſſeſſion of the Gauls ; but likewiſe, 
as Mr. de Boze very probably conjectures, gave orders, 


that nothing might be done in his abſence to inter- 


rupt the peace, they had injoyed ſince the retreat of 
Gallienus. This real, or at leaſt feigned freindſhip, 
between theſe two emperors ſeems to be intimated 


of Eumenius, in his Panegyric upon the emperor Con- 


Leer where addreſſing to him in behalf of the 


Aedui he ſais: Diuvum Claudium, parentem tuum, ad 
recuperandas Gallias primi ſolicitaverunt ; expe- 
 Fantesque ejus auxilium ſeptem menſibus clauſi, et 
omnia inopiae miſeranda per peſi, tum demum irrum- 
pendas rebellibus Gallicanis portas reliquerunt, cum 
feli obſervare non poſſent (2). Theſe Aedui, who 
applied to Claudius for his afliſtance, oppoſed at that 
time the government of Jetricus; whoſe medals give 
us a more noble idea of him, from the uſe he made 
of his victories. For in ſome of theſe he is repre- 
ſented not as a warrier, but in a ſtate of peace and 
plenty, with the legend 8A LVS AvevsTORvM, 


intimating that moderation in ſucceſs is the a 


grandeur 


—_— — 


unn 
* 


be: | 


hb 1 Numiſm. imper. Tom. 1. p. 403. 
15 Edit. ad uſum Delphin. pag. 222. 
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grandeur and ſafety of princes. And in others are 


ſeen the figures of ſeveral tem ples erected by him, 


ſome of them in a circular form like the Pantheon, 
with the legend Pact. 


And to theſe happy times Mr. de Boze refers the 


curious gold medallion mentioned above, which re- 


preſents Tetricus as crowned with laurel, and dreſſed 
in the faga palmata, or conſular robe, which was alſo 


worn in triumphs. In his right hand he holds an 


olive branch, and a ſcepter with the Roman eagle 
on the top in his left, and round his image is this 


inſcription, Ir ERA TOR TETRICVS Avévsrvs. 
But the reverſe, if it has one, muſt remain unknown; 
Hfince the medal is fo fixed in the gold box, which 
contains it, that they cannot be ſeparated without in- 
dangering both. And the radiated circle of gold, 


with which it is incompaſſed, is deſigned only to 
adorn and inlarge it. 


He therefore proceeds with the hiſtory, and fur- 


ther obſerves, that Claudius gained a molt fignal vi- 


cory! over the Gothe, in which three hundred and 


twenty thouſand of them were lain, and two thou- 


ſand tranſport veſſels taken. But as this victory had 


been greatly facilitated by a peſtilence, which ſpread 
thro the enemies army, it ſeized likewiſe the Ro- 
man forces; and Claudius himſelf died of it at Sir- 


mium in Pannonia, in the third year of his reign, 


and rn of his age (x). 


His 


(1) Zofimus, Lib. 1. Dexippus, De legationibus. Porplyrius in 
Vit. Plotini, Baſil, 1501. 


. | 
His brother 9u:n7:/lus, who had been left with 
ſome forces in Italy, was proclaimed emperor there, 
and acknowledged by the ſenate. But being informed, 
that the victorious army had elected Aurelian, and 
perceiving that his own forces were inclined to aban- 
don him, he choſe to free himſelf from thoſe un- 
happy circumſtances by a voluntary death (1). 
Aurelian was not forgetful of the war, which his 
predeceſſor Claudius had defigned againſt Zenobia, 
whoſe power daily grew more formidable, as ſhe 
had then got poſſeſſion of Aegypt. However the dif- 
ficulty of the enterprize, and the great preparations 
neceſſary for undertaking it, occaſioned him to de- 
fer it near two years. But the vigorous manner, in 
which it was afterwards carried on by him, and the 
great ſucceſs that attended it, are too well known to 
need a recital here. In the mean while Terricus, 
who remained unmoleſted, was conſtantly imployed 
in ſtudying the welfare and proſperity of the Gauls. 
And as both the ſituation, and natural fertility, of 
the country are very well ſuited to promote com- 
merce; thoſe advantages were greatly improved by 
him, as well by repairing the roads, as making new 
ones, the overſight of which works was committed to 
his ſon; ſome preofs whereof yet appear from in- 
ſcriptions on the milliary pillars, erected to mark 
out the diſtance of the ways (2). The legends alſo 
upon ſome of their coins, ſtruck in honor of Tetricus, 
5 plainly 


—— — N 


(1) Zeſimus, Lib. 1. Zonaras, Annal. Tom. 1. p. 636. 
(2) One of theſe inſcriptions is yet preſerved at Rouen, in the 
bouſe of Mr, Bigot. 


1 


L N the happineſs, which the Gault in- 


joyed under his auſpicious government; ſuch as 
VBerTas, LAETITIA, FELICITAS PVBLICA, and 
the like (1). 


Victorina did not long ſurvive the advancement of 


Tetricus to the empire of the Gauls ; but whether 


| ſhe died a natural death, or was killed, hiſtorians have 
left quite uncertain (2). However, the arts of in- 
triguing and caballing, which ſhe had carried to the 


greateſt hight in Gaul, did not die with her; but 


gave Tetricus a continual uneaſineſs, either to detect 


or ſuppreſs them. And therefore upon the return of | 


Aurelian from the conqueſt of Zenobia, whom with 
her two ſons he ſent to Rome in great pomp ; when 
Tetricus could no longer bear with the inſolence of 


his own ſoldiers, he wrote a letter to him, in which 
he uſed this expreſſion : Eripe me bis, invicte, ma- 
tis (3). And afterwards upon the arrival of Aurelian 
near Chalens in Campania, drawing out his forces, 


as if he deſigned an ingagement, he ſurrendered to 


: him both himſelf and his whole army. By this 
means Aurelian being then, as the hiſtorian expreſſes 
it, princeps totius orbis (4), celebrated a moſt ſplen- 


did triumph at Rome; in which not only Zenobia 
with her two ſons, but likewiſe Tetricus and his ſon, 
were expoſed to public view among the other cap- 
tives, to denote the ſubjection both of the eaſtern and 
weſtern empire. 


Some 


Bo » 2 


— — — — 


— 


(1) Cabinet du Roy. 
(2) Treb. Pollio, in Victorina. — 
(3) Idem, in Tetrico ſeniore. Eutropius, Lib. 1x. c. 19. 
(4) Hav. Vepiſcus, in Aureliano. 
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Some authors blame Aurel ian for treating Tetricus 
in ſo indecent a manner ; which however he is ſup- 

_ poſed to have done with a view to humble the ſenate, 
againſt whom he was greatly prejudiced ; and there- 
fore choſe thus to ſhow himſelf (as he was uſually 

called by the populace) ſenatorum paedagogum (1). 
For Trebellius Pollio informs us, that he afterwards. 
treated Tetricus with the higheſt honor, often cal- 
ling him collegue, ſometimes fellow ſoldier, and at 

other times giving him the title of emperor (2). His 
eſtate alſo was reſtored to him, and his houſe, which 
had been demoliſhed, was rebuilt on mount Coelius, 
changed into a palace, and dedicated with ſolemni- 
ties like a temple. Aurelian was himſelf invited to 
this ceremony, and having entered the grand hall, 
was ſurpriſed to fee himſelf repreſented there, as de- 
 livering to Tetricus and his ſon the ſenators robe with 
other marks of dignity, and receiving from them a 
civic crown and ſcepter (3). Caſaubon finding that 
one of his manuſcripts had not the word /cepirum in 
this paſſage of Trebellius Pollio, and not perceiving 
any reaſon for its being mentioned, propoſes in his 
comment the omiſſion of it. But Mr. de Boze very 
juſtly obſerves, that the gold medallion of Tetricus is 
the moſt certain commentary upon the place; where 
the ſcepter repreſents that of the Gallic empire, 
which compleated the glory and happineſs of Aure- 


lian. 2 | 85 
Wherefore 


(1) Hav. Vopiſe. in Aureliano. 
(2) Treb. Pollio, in Tetrico ſeniore. 


(3) Jem, in Tetrico juniote. 
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' Wherefore as he now thought himſelf in a con- 
dition to avenge the outrages, committed by the Per- 
fians under Sapor upon the Roman empire, he en- 

_ tered upon that expedition; leaving the government 
of the greateſt part of Italy to the care of Tetricus, 
with this complaiſant ele: Sublimius baben- 
dum regere aliquam Italiae partem, quum trans Altes 

regnare (1). But Aurelian had marched no far- 

ther than Caenopbrurium (a ſtation in Thrace be- 
tween Heraclea and Byzantium) when he was killed 
by the treachery of his ſecretary, by ſome called 
Mneſtheus (2), and by others Eros (3). Who from 
a fear of puniſhment, for ſome miſdemeanours com- 
mitted by him, had drawn up a liſt, containing the 
names of many perſons, ſome of whom had incurred 
the emperor's diſpleaſure, and others not ; among 

2 names, to prevent ſuſpicion, he had inſerted his 

This liſt, which appeared as writen with the 
beret 's own hand, he ſhewed to the ſeveral per- 
ſons named in it; adding withal, that Aurelian, whoſe 

_ temper was implacable, had determined to take them 

all off, if they did not prevent it in time. The ſcheme 

took effect, and Aurelian was aſſaſſinated in his march. 

But this treachery was not long concealed ; and the 

army to avoid a freſh miſtake refered the choice of a 

new emperor to the ſenate, who returned them the 

compliment; and after ſeveral reciprocal meſſages of 
that ſort, which occaſioned an interregnum of ſeven 


or 


1 nk” : — "> * — 
» 2 
— 3 8 
[== 4 — 4 
_ 4 = wy 


— 


- N * * — 
5 3 3 u 
4 > 8 WS IEA l * 
5 2 5 2 — — oeeF 2 


Mc. 


(1) Aurel. Vi ls. in —— Treb. Pollio, in Tetrico ſeniore. 
Eutropius, Lib. 1x. c. 


(2) Flav. Vopiſcus, in ; Aureliano. 
(3) Zoſimus, Lib. 1. 
8 2 
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or eight months, the ſenate elected Tacitus (1), one 
of their own body, and who was at that time princeps 
ſenatus. 

No hiſtorian has ſettled the time, when Terricus 
died. For Zoſimus only tells us, either from vulgar 
reports, or miſtaken memoirs, that he was put to 
death by Aurelian among other rebels in Gaul (2). 
All the reſt agree in ſaying, or ſuggeſting at leaſt, that 
he ſurvived his refignation of that empire; which 
however could not be more than about eighteen 
months, or two years at the fartheſt, if he died be- 
fore Aurelian. But that does not ſuit with the medals 
of Tetricus, For ſome of theſe have his head on one 
| fide, with a radiated crown; and on the other an 

eagle, funeral pile, or flaming altar; with the legend 
Coxsę cn ar io, the uſual emblem of deification. And 
as it can ſcarce be thought, that a prince of Aure- 

lian's martial diſpoſition would permit divine honors 
to be confered on one, whom he had himſelf led in 
triumph to mortify the ſenate ; it is more natural to 
ſuppoſe, that it muſt have been done by Tacitus, who 
was raiſed to the empire by the ſenate, thought i it his 
honor to govern by their counſels, and had nothin 
more at heart, than to repair the injuries they had ful” 
fered by his predeceffors. And this opinion ſeems fur- 
ther confirmed by confidering, that the ſucceſſors of 
Tacitus had a military turn, and copied after Aurelian 
both in their ſentiments and actions. As Tacitus there- 
fore reigned but about ſeven months, from September 


2 


(1) Marcvs CLavpivs TaciTvs. 
'2) Lib. 1. 
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275 to ſome part of March 276, Mr. de Boze places 


the death of Tetricus, and his conſecration conſequent 
upon it, within that time, as what appears to him 
the moſt probable. And with that event he con- 
cludes his elaborate and curious diſcourſe. 


G. -C. March 21, 


XXI. Ar Aves of 1 a Treatiſe, —— to 
_ the Royal Society, intitled, Flora Sibirica, 
hve hiſtoria plantarum Sibiriz romus ſe- 
cundus, extracted and tranſlated from the 


Latin of Projeſſo by W. Watſon, 
F. R. S. 


Read April 12, | 
— VFBSe 


rn non 


— HI S volume of the Flora Sibirica, 


the preface, and ninety eight copper plates very cu- 


year 1749. 


An account of the firſt volume of this a 
work was communicated to the Society by my learned 
and ingenious friend Dr. John Fothergill *, and has 


its title, we are only promiſed an account of the plants 
of Sibiria ; but Dr. John George Gmelin, its author 


at 


* See Phil. Tranſ. Vol. XLV, pag. 248. 


now under conſideration, contains 
two hundred and forty pages in quarto, excluſive of 


riouſly engraved. It was printed at Peterſburg in the 


been publiſhed in the Philoſophical Tranſactions: from 
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[ 142 ) 
at that time profeſſor of chemiſtry and natural hiſtory 
at Peterſburg, and now at Tubingen, went much far- 
ther, and has given us a very great number of new, 
curious, and uſeful obſervations, concerning the na- 
tural hiſtory of that vaſt and unknown region. The 
abundance of matter, and the limits of an extract, 
obliged Dr. Fothergill to confine himſelf, principally 
to. the geographical and meteorological part of the 
work; but as the contents of the ſecond volume are 
chiefly botanical, I find myſelf obliged to take a re- 
view of the firſt volume, to introduce with propriety 
an account of the contents of the ſecond. | 


The Flora Sibirica contains the plants, which 
grow ſpontaneouſly in a region of vaſt extent, bounded 
by the Vralenſian mountains on the weſt, the ocean 
of Kamtſchatka on the eaſt, the Mare glaciale on 

the north, the countries of Kalmucks and Mongales, 
and the confines of China on the ſouth. Our author 
has, among the productions of theſe countries, inter- 
ſperſed a few plants, collected by that excellent bota- 
niſt Gerber, near the rivers Don and Wolga, and in 
the Ukraine; partly becauſe many of the ſame kind 
grow in Sibiria, and partly from a defire that theſe 
curious plants ſhould no longer be concealed from 
the public. He has given no plant a place, which he 
himſelf hath not examined, at leaſt in a dried ſtate, 
and of which he is not ſatisfied of its generical cha- 
racter. EE SS 

The plants of Kamtſchatka were collected by two 
of their company, detached for that purpoſe. Of theſe 
George William Steller is mentioned by our author, 
with very great reſpect, for his uncommon zeal and 

= proficiency 
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oficiency in natural hiſtory ; and for his 8 g 
kimi elf to go upon an expedition, where he muſt for 
a long time, in very unhoſpitable regions, not only 
forego all the accommodations of human life, but be 
frequently liable to the miſeries ariſing from hunger, 
cold, and the barbarous inhabitants. Of theſe dan- 
gers, to uſe our author's own words, he was contemp- 
tor ſtrenuus, and continued ſeveral years upon the ex- 
pedition, ſending from time to time to our author 
large collections and deſcriptions of ſuch natural bo- 


dies, as occurred to him. This excellent perſon, to 


the great grief of our author, and to the irretrievable 
loſs of natural hiſtory, died on his return home, after 

having ſurmounted almoſt incredible difficulties. 
In digeſting the plants of the work before us into 


claſſes, our author has followed the method of our 


worthy brother Profeſſor Van Royen of Leyden, pub- 
liſhed in the Flora Leydenſis prodromus. This excel- 
lent botaniſt conſiders, that all plants may be ranged 


into twenty claſſes; and our author, in conſequence 


lume, via. thoſe which Van Royen intitles, Palme, 
Lilia, Gramina, Amentaceæ, and Umbell;ifere ; and 
: three claſſes in the ſecond volume, viz. Compoſite, 


Aggregate, and Tricocce: the twelve remaining: 


claſſes therefore are, I preſume, to be publiſhed here- 


after. Our author follows Van Royen's ſyſtem, not 


as he thinks it a perfe& one, but as it nearly ap- 
proaches to the order of nature ; and has great rela- 
tion to our countryman Mr. Ray s method, to which 
our author had been accuſtomed ; and — from it 
chiefly, inaſmuch as it is more complete. Some al - 


lowance muſt be made for cuſtom. He does not 
5 detract 
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of this ſyſtem, has given five claſſes in his firſt vo- 
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| [ 144 ] 
detract from the methods of other authors; moſt of 
them pleaſe him; none of them are without their in- 
conven'encies, and all have their advantages. The 
great point is, that the ſpecies ſhould be well defined, 
and that each genus ſhould have its eſſential charac- 
ter. Our author has generally adopted the genera of 
Linnæus; ſome indeed he has taken from Haller; 
but wherever he thought it expedient to differ from 
theſe great men, he gives his reaſon ; and when he 
finds a plant, which cannot properly be ranged under 
any genus already eſtabliſned, he forms a new one; 
in the explanation of which, after the manner of 
Linnzus, he omits nothing eſſential thereto.1 
Io the different ſpecies, diſcover'd in this expedition, 
P. Gmelin has affixed names, after the manner of Lin- 
 nzus, Haller, Van Royen, and the more modern bota- 
niſts, which are ſuch; as that from the name of the ſpe- 
cies the plant may be known. But in what relates tothe 
plants before diſcover'd, he adopts the names given 
them by the botaniſts juſt now mentioned, and ſcarce 
ever forms a new one; as he thinks a name already 
received, though but an indifferent one, ſhould be 
retained, in preference perhaps to a better ; leſt the 
number of ſynonyms, already too great. ſhould be 
augmented. To theſe he uſually adds the ſynonyms. 
of the Bauhins and Tournefort ; and ſometimes, for 
the ſake of their figures, thoſe of Morriſon, Dodo- 
næus, Plukenet, and Lœſelius; and likewiſe thoſe 
of the Ruſſian botaniſts, Meſſerſchmid, Bauxbaum, 
and Amman. He has alſo throughout the work care - 
fully ſeparated the varieties of plants from their ge- 
nuine ſpecies, and has laid down the places of their 
growth, the names given them by the —_— 
an 
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and their application of them to the various purpoſes 


of life. The figures of the plants were taken from 


the life, and are, as far as poſſible, repreſented in 
their natural proportion; but from theſe muſt be ex- 
cepted thoſe of Gerber, collected near the Don and 


the Wolga, and ſome others collected by Dr. Lerche, 


phyſician to the Ruſſian embaſſy in Perſia, near Aſ- 


tracan, and even in Perſia; theſe were delineated 


from dried ſpecimens: and where-ever the figure does 


not, to our author's ſatisfaction, repreſent the plant 


intended, by the neglect of the painter or engraver, 
he appriſes you thereof, and endeavours to remedy 
this defect in his deſcriptions. _ 


* 


The 2 end of our know 


the inveſtigation of their properties; and to this we 
are frequently obliged to be led, by the application 
of them among the people, where they are produced. 
In peruſing therefore the Flora Sibirica, J have ſe- 
lected a few obſervations of this kind, which I think 


not improper to lay before the Society. 


The venereal diſeaſe has made no inconſiderable 
progreſs among barbarous, as well as among the more 
polite and civilized nations; and our author has given 
us two methods of treating that diſtemper among the 


inhabitants of Sibiria; from which, in ſome degree, 
an idea may be formed of the ſtate of medicine in 


thoſe parts of the world. One method is, they give 


the patient a decoction of a ſpecies of cirſium x, 


which 


f Cirfium inerme foliis ſcabris, Janceolatis, inferioribus ex 
& finuato dentatis, ſquamis ſuperioribus calicum ſubrotundis, mem- 
&« branaceis.” Flor. Sibir. Lom. II. pag. 72. 


lege in plants ſhould be 
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which grows in thoſe parts, and is deſcribed by no- 
body before our author: in this decoction, when the 
pains are violent, they add ſome leaves of a ſpecies of 
chamzrhododendron, which produces effects ſimi- 
lar to opium, by relieving the pain, and ſometimes 
bringing on a delirium. If they are not cured by this 
decoction, which often happens in an aggravated ſtate 
of the diſeaſe, they then boil a ſmall quantity of ſub- 
limate of mercury, with ſome fat, in a ſpoon over a 
candle, mix it with the before mentioned decoction, 
and let the patient ſwallow it. It is no wonder, if, 
according to our author's relation, this rude method 
ſhould deſtroy the patient, and put an end to his life 

by ſevere torture, which frequently happens. 
The other method of cure given us by our author 
is a more reaſonable one, and is effected by adminiſ- 
tring a cup-full or two of the decoction of a ſpecies 
of iris * every morning, defaining the patient in bed. 
Of this they give a greater or leſs doſe in proportion 
to its operation, which is both by vomit and ſtool. 
After having taken it a week, it ceaſes to have the 
effect of evacuating; nevertheleſs they continue it an- 
other week; during which time the patient is laid 
upon a heap of freſh burdock-leaves, and his body is 
alſo covered with theſe leaves, which muſt be re- 
newed every day. This method is faid to cure the 

diſeaſe radically. 

Ruſſians, Tartars, and other nations in theſe parts 
eat as food, either boiled in milk, or roaſted in the 


embers, 


2ͤä — 


- —_—— 
» 


— 


V Tris follis linearibus, corollis 1 fructu trigono, caule. 
tereti. Lin. Hort. Cliffort. p. 19. Flor. Sibir. Tom. I. p. 27. 
Iris pratenſis anguſtilolia, * F altior. C. B. P. p. 32. 


[4] 3 
embers, various ſpecies of the roots of lilies. The 
Tartars collect and dry the roots of the dens canis * 
of the botaniſts, and boil them either with milk or 
broth, and conſider them as very nutritious food. 


This root certainly is in every reſpect nearly related 
n 5 


The Sibirian hunters, who kill various animals for 


their fur, are obliged to go in ſearch of them into the 


moſt deſart parts of the country, and remain there du- 


ring their dreadful winters. It happens often, that, 


ferments their bread, is ſpoiled, and ceaſes to be of uſe. 
In this caſe they collect the inner bark of the larch- 


tree, which is very juicy and ſweet, and cut it into 


ſmall pieces, and digeſt it over the fire in warm wa- 


ter. They then add thereto ſome rye- flour, bury 


the whole in the ſnow, and let it remain there twelve 


leaven. 


Both the Ruſſians and the people of Kamtſchatka 


make great uſe of the ꝙᷓ pbondylium vulgare birſutum 
of Caſpar Bauhin and Tournefort; or, what we uſually 


in queſtion differs in nothing from that ſpecies, very 
frequently met with in the meadows and paſtures both 


of Germany and England, but in its being much larger, 
This difference of ſize the Ruſſian kind conſtantly 


preſerves, 


— — 
* 
— b : 


*Erythronium. Linnæi Hort. Cliff. p. 119. Flor. Sibiric, 


Tom. I. p. 39. 
$ Heracleum foliolis pinnatifidis. Lin. Hort. Cliff. p. 103, 
Flor. Sibir. Tom. I. p. 213. Sphondylium. Rivin. Tab. IV. 
7 7 2 | 


from the intenſeneſs of the cold, the leaven, which 


hours; in which time the fermentation begins, and 
the fæces, which fall to the bottom, made excellent 


call, cow-parſnep. According to our author, the plant 
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preſerves, when planted in the botanic garden. What 
we generally meet with here in England ſeldom grows 
higher than three feet; whereas the Sibirian plant is 


double that ſize. Our author has given us a very exact 

deſcription of it. SD 

This plant, which has never yet been applied to 
any uſeful purpoſe in theſe parts of the world, is 


very great importance to the Ruſſians and people of 
Kamtſchatka. They indeed apply it to very different 
uſes ; the former diſtil their brandy * from it; the 
latter dry it to eat in winter. As theſe applications 
of this plant are, I believe, wholly new to us, and 
unobſerved by any r author, I ſhall lay be- 
fore you a ſhort hiſtory of them. — 2 
About the beginning of July the radical leaves are 
arrived at their greateſt ſize and perfection, of which 
only the footſtalks are uſed ; though, as far as may 
be judged from the ſmell, the ſtem of the plant is 
_ equally valuable. Theſe are ſtripped of their bark, 
and ſuſpended in the ſun in little bundles ; and as they 
grow dry, many of theſe bundles are tied together, 
and expoſed again to the ſun, until they have parted 
with all their humidity. They are afterwards put 
up in bags, and in a very ſhort time are covered all 
over with a yellowiſh mealy ſaccharine exudation, of 
the flavour of liquorice ; which, if it is wanted, is 
thaken off, and uſed as ſugar. The people of Kamt- 
ſchatka never ſeparate this ſubftance from the ſtalks, 
but preſerve them together, and eat them themſelves, 
and regale their friends with them, as delicacies. 
The 


\ 


— ä _ 


— —ͤ— N * 


1 Spiritum ardentem. 


i 
The Ruſſians dry them in the ſame manner, in 
order for diſtillation, and infuſe them in proper pro- 
portions with warm water, to which they add the 
berries of the * mountain dwarf- cherry, or thoſe of 
a ſpecies of vaccinium 9, to promote fermentation. 
When this is over, they put both the ſtalks and the 
liquor, in which they have fermented, into a till, 
and draw off the ſpirit as uſual. When the diſtilla- 
tion is over, they do not throw away the ſtalks, until 
they have preſſed out their juicy liquor, which is 
added to freſh ſtalks to promote their fermentation. 
From this ſpirit firſt drawn, they by diſtillation 
draw off ſomewhat leſs than half its quantity, which 
is very like to reciified ſpirit of wine, and much more 
__——_ . 
It muſt be here obſerved, that, if either the ſtalks 
or leaves of this valuable plant are applied to the 
ſkin, they heat and ulcerate it. The people of Kamt- 
ſchatka however eat the crude ſtalks, when ſtripped 
of their bark, in which their acrimony conſiſts : But 
if, through ignorance, this bark is ſtripped off with 
their teeth, it inflames and veſicates their lips and 
gums, which will frequently continue a week before 
they are healed. In conſequence of this, ſome have 
made the experiment of extracting a ſpirit from the 
ftalks without ſtripping them of their bark; and they 
have found, that they have furniſhed an equal quan- 
tity of ſpirit with thoſe, which have been ſtripped: 
CO | But: 


— 


'* Chamaceraſus montana fructu ſingulari cœruleo. C. Bi P. 
Vaccinia nigra fructu majore, Parkins: 1455, Vitis ideea 
magna quibuſdam. FJ. B. I. 518. 


— 
> - — Ts _ — — 4 - 
. — K 
7 - X 8 8 — , - IX 
p 5 . - — I. — — no - bb. l — = 2 2 —— 

as SMS 2 —— — : 2 —— > 27 "IX - 8 
— 3 — S 5 2 PX > — 2 2 — — 5 — 

_ 8 — 82 * — — 2 ; | NI 

” ** » Sage. * * bs — n "7 

ä — 2 — 


A. - of 
AY Pd. 
" . - . 
| — 
— — Y. - —ñ OI TI * 


is _ 
_ 
\ 22 - 2 
4 — 2 — * 1 - — 2 — X. — 
PCC == 
— — 7 —_ . l 8 = 
=-b: EF - 2 
© be — 


* 
"©, l o 
— 
— _ — — 
— = K 
— — -7 * —— 
— — 
— 2 od” — 
7 
- — * 


FW 
we DJ 


— = * \ _— 
—— — 
_—; 


6 


- \ - \ = 
— — 133 — LET of . 
- * — 22 —ñäͤ - 4 _- 
* — * _— —= 
— — — . . . oa * 
: =_ OY — 


much leſs quantity than from the ſtalks themſelves. 


Cequently intoxicate themſelves therewith. By what 


[196] 

But it has been obſerved, that thoſe, who have drank 
of this ſpirit, have ſcarce eſcaped with life, and have 
complained violently of an opprefſion about the præ- 
cordia a long time after. 

From the mealy ſubſtance, which exudch from 
the ſtalks of this plant, a ſpi 1t may be prepared ; 
provided that this ſubſtance is diluted in a proper 
quantity of water, and made to ferment ; but this is in 


The fermented liquor likewiſe th 


oy uſe as wine, and 


accident it was diſcovered, that this plant would by 


diſtillation furniſh an inflammable ſpirit, and for. 


many pat ticulars relating thereto, I muſt refer you 


to the work itſelf ; and our author informs us, that 

the ſeveral uſes of this plant were collected with great 
labour by M. Kraſkeninikoff, one of their company, 
from tie Coflacks of Kamtſchatka. 
Dodonæus * xelates, that the inhabitants of Poland = 


and Lithuania make themſelves a kind of liquor, 


which the poor people u'e as beer, from the fer- 


mert2d leaves and ſeeds of the Sphondy lum, This 
adds ſomewhat to the credibility of the former rela- 


tion. 


When Steller, whom our author always mentions 
with great eſteem, was at Tobolſki in the year 1738, 
he was informed. that two years before they were 
grievouſly afflicted there with peſtilential carbuncles, 
which were of ſo contagious a nature, as to ſeize 
thoſe, who approached the perſon affected. The 
diſeaſe firſt began in horſes and oxen, and afterwards 


ſeized 
Ph PE ns eee 


* 
1 : EET LI 
— ——— — 


* Dodon. Stirp. Hiſtor. p. 304. 


3 1 
ſeized the human ſpecies. A red ſpot firſt was per- 
ceptible under the armpits, or in the thigh, attended 


with great itching; and in a few hours grew to a 
a very large tumour, joined with a burning heat of 
the part affected: Theſe ſymptoms were attended 


— — — gu — — — — — 
of - - 


with a very acute fever, intire loſs of ſtrength, violent 
pains in the head, and redneſs of the eyes. An old 
country practitioner, famous in theſe parts for his = 
judgment, cured perſons labouring under this ſevere 1 
diſeaſe in a ſhort time. He uſed firſt to the carbun- — 


cle the powder of an herb *, of which is given 2 
complete hiſtory and figure in this work, made into 
a thin pultice with dregs $ of beer: This pultice, 
gently warmed, was applied to the part affected, and 
the patient confined to his bed, who was at liberty 
to take whatever nouriſhment he liked, except milk, 
brandy, or the fleſh of pikes. During this time the 3H 
patient drank plentifully of a decoction of this herb, 1 


> „ — s 
A n 1 3 
= * 
* < * F 0. \ — 
* us Ct 13 2 a 8 7 8 — 
* 9 7 S „ 


« 
. A \ 
: 5 s = 
a. lh wig. \ T..- * > 
4 * „ IgE * 5 4 
* 25 4 BE. 4 
T4, — a4 F T — 


—— — 


NW YON 5 
. = L . 
N d — 2 . * 
. 
a - 1 * a 


collected during the time of its flowering ; though 
the powder, applied as. above, was prepared from. 
the leaves, before the flower-ſtalk was produced. The 
carbuncle, from this treatment, did generally break ur 
four-and-twenty hours, and the ſymptoms greatly 
abate. The wound was ſprinkled with fal ammoniac, 
and healed in a ſhort time. This diſeaſe affected 
the cattle in different manners; ſome ſuddenly ſet a 
running 


0 — 
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* Centaurea ſquamis ovatis, foliis pinnatis, foliolis decurrenti- 
bus, linearibus, ſerratis et integris. Flor. Sibir. Tom. II. p. 89. 
Tab. XLI. SEES 

Cyanus floridus odoratus Turcicus, 
luteo. Hort. Lugd. Bat. p. 211. 

& Fzce cæreuiſia; though JI am inclined to think yeaſt is intended, 
which is ufually written fios cereuiſiæ, or fermentum cereviſice.. 


* 


orientalis major, flore 


1 
18 


[192] = 
running with all their ſwiftneſs poffible, and conti - 
— ſo, till they dropp'd down dead: in others, car- 
buncles aroſe, which were dreſſed by the practitioner 
before · mentioned with the pultice juſt now deſcribed, 
mixing at the ſame time a large quantity of the herb 

with their food; and by this method great numbers 
were cured. A plant ſo well recommended, and 
which will grow in our own country, deſerves to be | 
better known to us. 
Thus much may ſuffice to lay before you ſome 
idea of the merit of this work; throughout the whole 
of which the author has ſhewn a complete knowlege 
of the botanic ſcience, among the firſt profeſſors of 
which he is deſervedly placed. He has given us the 
deſcriptions and figures of a great number of plants 
hitherto not deſcribed ; and it is to be hoped, that 


he will continue his diligence | in publiſhing the re- 


maining twelve claſſes. But he ſhould not ſtop here; 
it were to be wiſhed, as fo many ſkilful perſons - 
were engaged ſo long in this dangerous and expenſive 
expedition, that their obſervations upon the remaining 
two kingdoms of nature ſhould be communicated to 
the public; as well as a complete hiſtory of their tra- 
vels into theſe unknown parts of the world. 


[15]. 
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XXII. A Letter to Mr. William Watſon, 


F. R. S. from Mr. Philip Miller, F. R. §. 


concerning a Miſtake of Profeſſor Gmelin, 
concerning the Sphondylium vul gare hir ſu- 
tum 4 Caſpar Bauhin. 


Read May z, 
1753. 


N the abſtract of the F. "A Sibirica, 
. which you laid before the Royal So- 


Cie 


that the inhabitants of Siberia eat the ſtalks of the 


Sphondylium hirſutum C. B. P. But. I have great 


reaſon to believe Profeſſor Gmelin has miſtaken 


the ſpecies : For he deſcribes that plant as growing 
upward of fix feet high; whereas the common 
ſort (as you well obſerved) ſeldom riſes much above 
half that height. Therefore I am of the opinion, that 
the plant mentioned by Profeſſor Gmelin is that ſpe- 


cies, which Doctor Breynius mentions, in his ſecond 
Prodromus, under the title of Sphondylium maximum 


Tranſilvanicum Ricim folio ; the ſeeds of which I 


brought from Dr. Boerhaave's garden in the year 
1727, where it was growing by the common fort of 
Caſpar Bauhin, and in the fame ſoil and ſituation was 
more than twice the height: and the ſame has con- 
tinued in the growth of both theſe plants ſince, in 


the Chelſea-Garden ; where the large fort conſtantly 


riſes to a ſtem, at leaſt a month ſooner in the ſpring 
than the common ſort, and the leaves are much larger, 
leſs divided, and not ſo hairy; ſo that there can be 


no doubt of their being diſtin@ ſpecies. The leaves 


of both- ſorts I have ſent for your inſpection. 
U The 
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[ 154 } 
The ſeeds of that ſpecies of Doctor Breynius T 
have received from Siberia, by the title of Sphondylium 
vulgare, and Doctor Boerhaave told me, he had re- 
ceived the ſeeds from Auſtria, Hungary, and Peterſ- 
burgh, by the ſame name; ſo that it is certainly the 
common ſort in thoſe countries. And it is very uſual 
to find many miſtakes in the writers on botany ; 
which has happened from their ſuppoſing, that the 
plants, which have been mentioned as common in one 
country, were the ſame with thoſe of the country 


where they inhabited. An inſtance of this you well 


remember of the Parietaria minor ocym folio. C. B. 
which is the only ſpecies found wild in England; and 
fo was by all the Engliſh botaniſts taken for the Pa- 
rietaria officinarum & Digſcoridis C. B. which are 


diſtinct ſpecies. 


Many other inſtances might be mentioned of miſ- 


takes, which have ariſen from the fame ſuppoſition, 


were it neceſſary: but as you are ſo well acquainted' 


with theſe things, ſo I ſhall not trouble you with the. 
mention of any more at preſent, but remain, 


8 SIR, 
mr wm ͤ Vm 88 5 „ 
1733. ä Your moſt obedient humble ſervant, 


Philip Miller.. 
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XXIII. A W Hom the Rev. Mr Gene: 


Coſtard to Dr. Bevis, concerning an _ ſe 
mention 'd by Xenophon. 


Dear Sir, 


Read April 12, F what uſe the Jodtrine of eclipſes 
"RO: is in hiſtory and chronology, you 
know too well for me to tell you. The earlieſt ac- 
count of any in the Greek hiſtory is that ſaid to have 
been foretold by Thales to the Ionians. Of this I 
| ſhall fay nothing more at preſent, for fear of repeat- 
ing what I have already obſerved to you upon that 
fubject. The next, that is generally taken notice of 
by writers, is, that in the firſt year of the Peloponne- 
ſian war mentioned by Thucydides. But there's an- 
other before that, as I apprehend, equally remarka- 
ble, which, as Mr. Jackſon (Vol. I. p. 426.) hath 
quoted me for, ny deſerve ſome further conſidera- 
tion. | 
It is well 6 that Moos and other writers 
make Cyrus to have depoſed Aſtyages. On the con- 
trary, Xenophon ſays, that Aſtyages was ſucceeded by 
his ſon Cyaxares, who left the kingdom to Cyrus by 
will. The truth, I believe, is, that Cyrus did not 
depoſe Aſtyages, and therefore ſo far Xenophon is 
right, but depoſed Cyaxares ; in which he was de- 

ſignedly wrong. That he knew the Perſians forced 
the empire from the Medes, I think, appears from 
ſome no very obſcure hints even in the Cyropeaaia 
itſelf. - But that argument I ſhall not enter into far- 
ther at preſent, In his Anabaſis, which is nothing 
es 12 but 


were? And was anſwered 


T9) 
but a journal of his march, and where he relates 
things as he found them, he expreſly aſſerts it. For 
he ſays, that the Greeks in their return home, came 
zh to the river Tigris, where had formerly been a 
large but at that time deſerted city called Lariſſa, in- 
| habited formerly by the Medes. Tarn, continues 
he, BaotAevs o 0 [lepowy, OTE Tas Miche, EAAM BA“ 
NON ruh age, TOAOgNov, Sd TgoT eSuveyTo Nen. 
HAION Ss NESEAH Tf pole u hd 7 nv, Apis ot 
4 Ne WTF Ol ESE ALT OY» % rens S . = 
| Tho' Xenophon calls this a cloud, yet the word 
oo anan, probably made uſe of by thoſe, from whom 
e received his account, not only ſignifies a cloud, 
but any obſtacle in general. That ſuch effects could 
be owing to no common cloud, I imagined muſt. be 
evident enough. And as the year before Chriſt 547, 
from a.number of arguments, too long to be here in- 
fiſted on, appeared to me to be the year, when Cyrus 
finiſhed his reduction of the Median empire, I was 
naturally led to try, whether there was any ſolar 
_ eclipſe that year, that could be the cauſe of fo re- 
markable a darkneſs. 
The geography of the eaſt is fo very imperfect, that 
it may be difficult to determine the ſituation of this 
Lariſſa. For Xenophon hath given no other account 
of it, than that it lay on the banks of the Tigris. It 
is not improbable however, as Bochart thinks, that 
Xenophon inquired upon the ſpot, What ruins thoſe 
190, Lareſen, 1. e. Reſen's, 
or the ruins of Reſen. But of he 4 miſtook, or 
changed into Lariſſa, a name he was much better 
acquainted with. 


Reſen 


[157 1. 


Reſen is a place mention d Gen. x. 12. and there 
ſaid to lie between Nineveh and Calah. This per- 


haps may help us in ſome ſort towards its ſituation. 


Mail (ſays Abulfeda) metropolis eff regionum Me efo- 
potamie. Impoſita eſt 


| Labus minor in Tigrim. 
In Abulfeda, the longitude of Maufil is 670, and 


Naſſir Ettuſi, it hath longitude 779. 
titude, but the former of them aſſigns i it 34 300; 


which makes a difference of two degrees, or 120 


geographical miles. Chryſococca, in his tables, hath 


MOT TOTAlN, to which he aſſigns longitude (£6) 69, 
and latitude (as) 35. This author reckons his longi- 


tudes aro T15 Auges Jurix zs Sc T Ius, as Abulfeda 
doth his. But Naſſir Ettuſi and Ulugh Beigh begin 


theirs I „ 7] from the Fortunate | 
Iſlands. The difference between the two computa- 


tions is 10 degrees, according to Abulfeda, tho' others 
make it 17 300. Varenius, and modern geographere, 


exact as any. 


In the year before Chriſt, therefore, 547, the ap- 


parent time of the true conjunction was at Greenwich, 
October 214 23h 39 18", 


" EN / 7 
The place of the luminaries 6 24 9 0 
Moon's latitude north 40 24 


Semidiameter of the earth's diſlæ . 


Tigri, @ latere ejus occiduo. 
Ex adverſum, a [atere ejus evo, eſt civitas Ninereb 


ruinis ſepulta. Ad * Mauſila effundit eſe | 


its latitude north 360 300. But in Ulogh Beigh, and 


The laſt of 
theſe twa authors agrees with Abulfeda, as to its la- 


place Mouſol in longitude eaſt from London 43, and 
in latitude north 34% 32“: And this, I ſuppoſe, is as 
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Semidiameter of the penumbra | 33 11 
Beginning of the central A — 3 9 7". " 
End of the central eclipſe 224 ob 55' 55". 

Duration 2h 16 489 
Angle of the moon's way with a circle of latiude, 
. | 1 

Moon's . . 16 500. 
Sun's ſemidiameter 5 1W 21". 
_ of the moon's way with a circle of latitude, | 

4 25. 


3 


The ſun roſe centrally eclipſed, in longitude 8 


welt from Greenwich, 54 46 10 

In latitude north 71 44 40 
The ſun ſet centrally eclipſed, in langitude : 
eaſt from Greenwich, 8 | 91 6 50 

In latitude north, „ 


The place of the center was at the following times, 
as computed at Greenwich, thus, 


— — 


— 


Times. RE Tis” Tande. 
. . I 
October * 23 39 4723 7 30E 39 48 4oN | 
23 47 31028 36 40 4 20 0 
22 O 2 3137 13 30 30 24 30 

— 17 31157 19 49 21 =. 


By this table it is eaſy to ſee, that the center of 
the ſhadow croſſed the deſerts of Arabia, and then 
paſſed over the Perſian Gulph below the mouth of 
the Euphrates. But if you will make the ſame al- 
lowance, as I did in my laſt, for the moon's acceleration, 


- 


| 280 


or the ſmall retardation of the earth's diurnal motion 
the place of the center will be found at the following 
times, as reckoned at Greenwich, thus, 


Times. Longitudes. Luatitudes. 
4 Nh Th O E 1 'r 
October * 23 + $4 29 1 40E 34 20 on. 

23 17 31447 38 30 30 24 30 
68 9 — 26 56 2 


— 


By this table then it appears, that the center of the 
ſhadow paſſed more northward than the former track, 
and went over Kerkiſia, not improbably, the Carche- 
miſh of the prophet Jeremiah, and a ſmall matter to 
the north of Bagdad. It is not improbable therefore, 
that it croſſed the Tigris not far from the place where, 
it ſeems by Xenophon's account, Lariſſa was ſituated; 
and where, conſequently, it would cauſe ſuch a dark- 
neſs, as might well be attended with the effects he 
mentions. _ 

This eclipſe is, I take it, no ) inconſiderable acqui- 
ſition to hiſtory and chronology, and is at the ſame 
time a confirmation of the ſuſpicion, that, in theſe 

very antient ones, there is ſome allowance or other to 
de made for the influence of ſome cauſe, whatever it 
may be, hitherto not fully determined. This muſt 
be left for future obſervations. In the mean time how- 
ever it may be of ſervice to the ſcience of aſtronomy, 
to examine all the paſt eclipſes, that can be come at, 
and compare them with circumſtances in the beſt 
manner we are able. 

I have three more by me, which may ſome time 
or other make their appearance in the ſame manner 


5 with. 


* 


266 
with the preſent one. In the mean time I ſhall add, 
that in Ebn Younis's eclipſe, in the year after Chriſt 


979, the time of the mean oppoſition was, by my 
calculation, May 15 zu 50 300. 


s 0 1 „ 


4 0 The ſun's place 3 18 

The moons place in the ecliptic 7 37-43 © 
Moon's latitude north 37 42 
Place of her apogee 4 13 50 46 
Place of her node EE: = 
Sun's mean anomaly | 11 1 29 47 
Place of his N 1 25 29 30 


2 eclipſed 8d 4 
Theſe numbers are ſomething different from thoſe, 
which, I think, I gave Dr. Bradley ſome time ago. 
For I had made. ſome how or other, a ſmall miſ- 
take in the place of the ſun's apogee, which was 
kindly hinted to me by Mr. M. I have, ſince that, 
gone over the whole calculation again, and believe it 
55 is pretty exact, and agrees well enough with what 
Ebn Younis relates, that Spatium, quod eclipſatum fuit 
de diametro ejus (lunæ) fuit amplius quam octo digiti, 
et minus quam novem. And afterwards, Et erat luna, 
in bac ecliffi, in propinquo diſtantiæ ſue medig. 

J have been led inſenſibly farther than I intended 

at firſt, which was only to explain the grounds of 
what I had faid to Mr. Jackſon. But your love to 

the ſcience will excuſe the trouble I have given you, 

and makeany farther apology needleſs. I am, dear Sir, 


Oct. 3, 1752. Your very affectionate, Sc. 


G. Coſtard. 
| "AAIY. 
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XXIV. A Deſeription of « a new Method ff -.- 


opening the Cornea, in order to extraci tbe | iN 
cryſtalline Humour: by Mr. Samuel Sharp Gr > 
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Read April 12, AH E operation of diſcharging the 
* cryſtalline humour from the eye, 
for the cure ot that ſpecies of blindneſs call'd a cata- 
ract, was a few years ſince invented by Monſ. Daviel, 
who has perform'd it on great numbers of patients, and 
continues ſtill to practiſe it with remarkable ſuccefs, 
as I have lately learned from unqueſtionable au- 
thority x. Suppoſing it therefore admitted, that the 
extraction of the cryſtalline humour has been found 
by experience to be a uſeful method of cure, 1 here 
take the liberty of laying before the Society a new 
manner of making the incifion of the cornea, by 
by which, I flatter myſelf, Monſ. Daviel's operation 
will be very much ſhorten'd, the patient will ſuffer 
leſs pain, and every ſkilful operator will be equal to 
the IS 


_ 3 Place 


© Mr. Morand, perpetual Secretary of the Academy of Surgety 
at Paris. | 
X 


[ 162 ] 
Place the patient in the ſame ſituation as for couch- 
ing, either opening the eyelids with your fore-finger 
and thumb, or letting an aſſiſtant raiſe the upper eye- 
lid, whilſt you yourſelf keep down the under 
lid. Then, with a ſmall knife, the figure of which is 
here repreſented, holding its edge downwards, make 
a puncture through the cornea near its circumference 
into the anterior chamber of the eye, in ſuch a dire- 
ction, as to carry it horizontally, and oppoſite to the 
tranſverſe diameter of the pupil: after which you are 
to paſs it towards the noſe, through the cornea from 
within outwards, as near to its circumference, as in 
the firſt punture. 
When you have made the ſecond puncture, 10 the 
extremity of the blade one ſeventh of an inch beyond 
the ſurface of the cornea, and immediately cut the 
cornea downwards, drawing the knife towards you 
as you make the inciſion. After this, you preſs 
gently with your thumb againſt the inferior part of 
the globe of the eye, in order to expel the cataract, 
and the operation finiſhes, according to the different 
_ circumſtances, as in the manner propoſed by Monſ. 
— 
One extraordinary benefit n to ariſe from the 
uſe of this ſingle inſtrument, and perhaps from the 
| __ of its blade, which increaſes in breadth all the 
way towards the handle : for, by this means, the 
punctures are ſo exactly fill d up by the blade, that 
very little of the aqueous humour is diſcharged be- 
fore you begin to make the inciſion, and conſe- 
quently during this time, the cornea preſerves its 
convexity; whereas by uſing one inſtrument to punc- 
ture, and others to dilate, the cornea immediately 


becomes 


[ 163 'F | 
becomes flaccid, upon the iſſue of the aqueous hu- 
mour, and renders the operation tedious and embar- 
rafling, as I myſelf have found by experience in one 
patient, on whom I performed the incifion of the 
cornea with a pair of ſciflars, as recommended by 


Mon. D 
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XXV. l h Francis tems, M. D. 
on Fiſh and Fleſh Sue in Lime-water, 1 0 
communicated by John I, M. D. * 
eee 5 
Read May 3, J IT H a deſign to find out how 9 


1753. 


long I could keep fiſh and fleſh 
fit to eat in \ -water, I put two haddocks, and a 
pound of beef, in different pots full of lime-water, 
and corked them well. They ſtood in our cellar 1 8 
days. 
1 then took out one of the fiſh: it was ſweet, 5 
ſound, and firm; I boiled one part of it, and I broiled 
the other : : it eat well, and had not th leaſt taſte of 
lime-water ; but was not juſt ſo firm as a freſh fiſh. 
But when I open'd the beet-pot, to my great ſurprize, 
it ſtunk abominably. 
I poured the lime- water from both pots, and put 
in freſh lime- water. This ſtood 4 weeks longer; the 
remaining fiſh was quite freſh, and a little ſwelled, 


but, when I boil'd it, diſſolved to a jelly. The fleſh 
was very putrid. 


; Thus lime-water appears to preſerve fiſh, bu: not 
eſh. 5 


X 2 Dr. 
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Dr. Alſton's experiment was made with Sh, and 
Dr. Pringle's with fleſh ; which has made the former 
ſay, that lime-water withſtood corruption ſtrongly ; 


and the _ that it did it but weakly, if at all. 


PE Edinburgh, April 6, 1753. 

LATELY repeated the experiment more fully, 
and with the ſame ſucceſs. On the 26 of March 
J put a haddock into a pot of common water. I did 
the ſame to a piece of beef: the water was changed 
every day. At the ſame time I put a haddock into 
a pot of lime-water, and did the ſame with a piece / 
of beef: at the fame time I hung a fiſh and a bit 
of fleſh in the air. On the ſecond of April the fiſh 
and fleſh in the air were a little corrupted and dried; 
the fleſh and fiſh in common water ſmelt ſtrong ; the 
fiſh in the lime-water was ſweet, and the lime-water 
good, and are fo at preſent ; but the fleſh ſmelt ra- 
ther worſe than that in common water changed every 
day, and the corruption had quite overpower d the 
ſmell of the lime- water. 
All this you have my leave to ſhew, as a confirma- 
on of the former experiment. 
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XXVI. A Letter from Mr. James Short, 
F. R. S. to the right honourable the Earl 


of M acclesfield, f Fg concerning a Pa- 


| fer of the late Servington Savery, Eſq, 
relating to bis Invention of a new Micro- 
meter. 


My Lend; 
Read May 10, 


„ a letter from the Rev. F. Pezenas, 
7 profeſſor of hydrography to the French King at Mar- 
ſeilles, in which he informed me, that M. Bouguer 


had read, before the Royal Academy of Sciences at 
Paris, in the year 1748, a memoir, in which he de- 
ſcribes an heliometer; which is an inſtrument, con- 


ſiſting of two objective glaſſes, for meaſuring the dia- 


meters of the planets. He ſaid alſo, that this memoir 


was actually in the hands of M. de Fouchy, Perpetual 


Secretary of the Academy, or at the Royal Printing- 


houſe; and that it was regiſter d in the minutes of the 
Academy for the year 1748. 

Immediately after reading this letter, I recollected 
to have heard a paper upon the fame ſubject from 


the late Servington Savery, of Exeter, Eſq; read be- 


fore the Royal Society, about the year 1743. I there- 
fore had recourſe to the minute book of the Society 
for that year, where 1 found the following minute, 

which I copied in the preſence of the right honour- 


able the Lord Charles C avendiſh, then Vice-Pre- 
ident: "0 


c A 


T is now above a year ſince I received 
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A paper communicated from Mr. Savery at 
© Exon, containing a new method for meaſur- 
e ing the difference between the apogeal and 
<< perigeal diameters of the ſun, was ſhewn ; and 
thanks being ordered, Dr. Bradley was de- 
“fired to oblige the Society with an account of 
its contents. 


Od ob. 27, I 1743.” ä 
Upon mentioning laſt year the whole of what 1 


1 have now repeated to you, your lordſhip was pleaſed 
| to promiſe to ſpeak to Dr. Bradley, who was then in 
| Oxfordſhire, concerning this paper of Mr. Save 

| in conſequence of which, I, about the end of laſt 


= May, received the original paper of Mr. Savery from 
i the Doctor's hands. 


The volume of the Royal Academy for the year 

1748 being now publiſhed, I have found, that F. 
 Pezenas's information was juſt, and therefore I have 

ſent incloſed to your lordſhip, as Preſident of the 

Royal Society, the original paper of Mr. Savery, 

which, if your lordſhip thinks proper, may be re- 

turned to the Society. 
re will obſerve, upon the back of the 
LL original paper of Mr. Savery, a memorandum in the 
hand-writing of our late worthy Preſident, Martin 


Folkes, Eſq; as a further proof of its authenticity, 
which runs in theſe words, 


Delivered to me by Mr. Graham, ſealed up 


by the author, and then broke open in his 
be n, 9 26 Oct. 1743 
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I have likewiſe, my lord, in my hands, an origi- 
nal letter of Mr. Savery to the late Mr. Geo. Graham 
6 upon 
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upon the ſame ſubject, dated Nov. 30, 1743; and 
a copy of this letter ſhall be delivered, if commanded 


by the Society, as a farther proof of the authenticity 
e ot Mr. Savery's JRun: I am, 


My Lord, 
Your Lordſhip s moſt obedient, 
Surrey-ſtreet, May 10, 
1753. and moſt humble ſervant, : 
James Short 


A new Way of meaſuring the Difference be- 
| tween the apparent Diameter of the Sun at 
the Times of the Earth's Perihelion and 
Apbelion, or when the Sun is nearer t0 or 

farther from the Earth, with a Microme- 
ter placed in a Tele cop e invented for that 
Purpoſe ; tho. the Charge or magnifying 
Power of the Teleſcope i is ſo great, that the 
hole Sun's Diameter does not appear therein 
at one View : By Servington Savery, of 


Exeter, E.; mention d in Mr. Short's pre- 
— Letter. 


Read OR. 83.4 
1743- 


\HIS, I Als not, will, at firſt ght, 
ſcem impoſlible ; ſince only a part 
of the A appears, and no viſible mark or point 
therein, from which ſuch meaſure can be taken: and 
indeed it is ſo by obſervations with our common tele- 
ſcopes, whether dioptrie © or reflecting ones. 


I have 


[168 ] 


I have therefore contrived ſome dioptric teleſcopes, 
and a reflecting one; either of which (by repreſent- 
ing the object double) will, if well made, anſwer the 
— 
Fig. I. 

Repreſonta the whole body of the ſun, as it appears 
double, and magnified in the — Let an be the 
diameter of the « one, and rx of the other image of the 
ſun in perigæo; fo ſhall ur be the diſtance between the 
two images at that time; which meaſured with the 
micrometer is equal to (ſuppoſe) 10 ſeconds. _ 

Let mn be the diameter of the one ſolar image, and 
v of the other, when in apegæo: ſo ſhall ms be the 
then diſtance of the ſolar 1 images, meaſuring with the 
micrometer (ſuppoſe) 1 minute 10 ſeconds, The dif- 
ference of theſe two obſervations, 1 minute, is the 
apparent diminution of the ſun's diameter. 

The little. circle, whoſe diameter is t, is the whole 
area viſible at once in the teleſcope, which} is not one 
third part of the magnified diameter of the ſun : but 
fince both r at one time, and s at another time, 
are viſible within the teleſcope's area, (if good inſtru- 
ments are procured) I can ſee no difficulty in perform- 
ing what I have propoſed above more accurately than 

it has ever yet been done, except this one (which 
ſome time ſince Mr. Graham in a letter to me men- 
tion'd) vi. that of defining the ſun's diſk truly: and 
I think to do that to good perfection, is beyond hu- 
man art. A teleſcope for this uſe may be made to 
magnify the ſun's diameter to any degree whatſoever, 
not excee ling ſuch degree, as will make any part of 
tne line ms fall without the area of the teleſcope : 
and I think it wul be very difficult to make one with 
a charge 


. 


„ 

a charge ſo great, as not to have more than a geome- 
trical minute of the ſun's apparent diameter viſible at 
once. 

Since the ſun is an object ſo very remote, the pen- 
cil of rays flowing from the center of its diſk, and 
incident all over an object-lens (tho' it ſhould be a 
foot broad) would not differ ſenſibly from a perfect 
cylinder within the diſtance of above 100 miles from 
Its baſis at the lens; tho' in reality the whole pencil is 
an acute cone, whoſe angle at the yertex is almoſt 
evaneſcent. RES 

Hence it follows: © 

That if the two poles of two equal object- glaſſes 
are placed at the diſtance (ſuppoſe) of a foot from 
one another, the two centers, c, v, of the two ſolar 
images muſt, as to ſenſe, remain always at that very 


ſame diſtance (viz. 1 foot) from one another, thoo- 


the ſun ſhould be placed ten times as far off as it now 
is: but ſince the ſun's greater diſtance would diminiſh 
the diameters of both of the ſolar images; mu, added 
to rs, mult be the true difference of the apparent dia- 
meters of the images (and alſo of the ſun) at dif- 
ferent times. 8 — 
According to Mr. Azout (Harris's Lexic. Techn. 
Vol. I. fee SUN), the apparent diameter of the ſun 
never exceeds 32' 45”; whence its radius never ex- 
ceeds 16“ 22" 30%; the tangent whereof is about 
476,328 (if I miſtake not) to the radius 100,000,000. 
As the ſaid tangent : to the ſaid radius : : ſo half an 
inch : to 104.96 inches, and decimal parts. 
According to this, 5 
If the focal length of a lens is 104.96 inches and 
parts, it cannot collect 8 ſun's rays to a leſs focus 
at 


PT ” 8 
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me- 
le at 
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I have therefore contrived ſome dioptric teleſcopes, 
and a reflecting one; either of which (by repreſent- - 
ing the object double) will, if well made, anſwer the 
deſign, | e 


„„ „„ 7) 
Repreſents the whole body of the ſun, as it appears 
double, and magnified in the teleſcope. Let an be the 
diameter of the one, and rx of the other image of the 
ſun in perigæo; ſo ſhall ur be the diſtance between the 
two images at that time; which meaſured with the 
micrometer is equal to (ſuppoſe) 10 ſeconds. 
Let m be the diameter of the one ſolar image, and 
g of the other, when in apoges : fo ſhall ms be the 
then diſtance of the ſolar images, meaſuring with the 
micrometer (ſuppoſe) 1 minute 10 ſeconds. The dif- 
ference of theſe two obſervations, 1 minute, is the 
apparent diminution of the ſun's diameter. 
The little. circle, whoſe diameter is dt, is the whole 
area viſible at once in the teleſcope, which is not one 
third part of the magnified diameter of the ſun : but 
fince both ir at one time, and ms at another time, 
are viſible within the teleſcope's area, (if good inſtru- 
ments are procured) I can ſee no difficulty in perform- 
ing what I have propoſed above more accurately than 
it has ever yet been done, except this one (which 
ſome time ſince Mr. Graham in a letter to me men- 
tion'd) vg. that of defining the ſun's diſk truly: and 
I think to do that to good perfection, is beyond hu- 
man art. A teleſcope for this uſe may be made to 
magnify the ſun's diameter to any degree whatſoever, 
not excee ding ſuch degree, as will make any part of 
the line s fall without the area of the teleſcope : 
and I think it will be very difficult to make one with | 
: a charge 


. 


Tr. 
a charge ſo great, as not to have more than a geome- 
trical minute of the ſun's apparent diameter viſible at 
ONCE. 

Since the ſun is an object ſo very remote, the pen- 
cil of rays flowing from the center of its diſk, and 
incident all over an object-lens (tho' it ſhould be a 
foot broad) would not differ ſenſibly from a perfect 
cylinder within the diſtance of above 100 miles from 
its baſis at the lens; tho” in reality the whole pencil is 
an acute cone, whoſe angle at the vertex is almoſt 
evaneſcent.  ” 

_ Hence it follows: _- EE 
That if the two poles of two equal object-glaſſes 
are placed at the diſtance (ſuppoſe) of a foot from 
one another, the two centers, c, v, of the two ſolar 
images muſt, as to ſenſe, remain always at that very 
ſame diſtance (viz. 1 foot) from one another, tho! 
the ſun ſhould be placed ten times as far off as it now 
is: but ſince the ſun's greater diſtance would diminiſh 
the diameters of both of the ſolar images; n, added 
to 75, mult be the true difference of the apparent dia- 
meters of the images (and alſo of the ſun) at dif- 
ferent times. 3 1 
According to Mr. Azout (Harris's Lexic. Techn. 
Vol. I. fee SUN), the apparent diameter of the ſun 
never exceeds 32' 45"; whence its radius never ex- 
ceeds 16' 22" 30%; the tangent whereof is about 
476,328 (if I miſtake not) to the radius 100,000,000. 
As the ſaid tangent : to the ſaid radius : : ſo half an 
inch: to 104.96 inches, and decimal parts. 
According to this, 555 
If the focal length of a lens is 104.96 inches and 
parts, it cannot collect * ſun's rays to a leſs focus 
at 


1 
at the time of his perigee than one inch in diameter, 
or half an inch radius. CEO 


Fig. 2. 

The whole circle repreſents a well-center'd object- 
lens, whoſe focal length is (as above calculated) 
104.96 inches and parts (rather a little leſs, that the 
two images may be ſure not to touch one another.) 
Let the two diameters dm, gf, divide it into four 
quadrants, but the diameter 37 muſt be occult, or 
delible. Let c be half an inch, and cv equal to 
it. Through v (and alſo thro' w) let a chord-line 
be drawn parallel to the diameter dm, viz. bg, bp. 
Thro' the ſaid chord-lines bg, and hp, and alſo thro' 
the diameter dm, divide the lens into four parts. 


Let the ſtrait edge of the fruſtum 5vgq in the 
preceding figure be cemented faſt to that of the ſimi- 
lar fruſtum þ wo p f of the ſame lens, as they appear 
in this preſent Fig. 3. wherein, for the eaſier under- 
ſanding the placing them, I have noted each fruſtum 
with the ſame letters it was noted withal in the pre- 
ceding Fig. 2. Having then with barm faſtened a 
white paper all over both ſides of the lens I made 
for trial (which I did, not only to ſecure the cemented 
joint from breaking, but to prevent the injury which 
the poliſh might receive in cutting and grinding the 
edges) I deſcribed a circle q m n f on the center c, fit 
for the tube I had to put in it; and having made it 
round, and waſh'd it clean, after the edges were 
round true, that nothing ſandy might hurt the poliſh, 
J ſoak'd it in clean water, till I could eaſily take off 
1 55 the 


. f 191] 
the paper. I alſo, before I took off the paper, 


mark d one end of each fruſtum in the edge at m7 


and 7, that if they fell aſunder, they might be ce- 
mented together again the ſame way. This model 
(made of a ſpectacle-glaſs about 12 or 13 inches fo- 


cus) gave me encouragement to try the » 
one, Which I thought better. 


Fig. 4- 


I made my ſecond model of the two middle fruſ- 
tums mc d hu p, mcdbog, of the lens Fig. 2. by 


cementing their edges, h wp, bog, together, as they 
are placed in the preſent Fig. 4. 10 the pole c of each 
part muſt conſequently be half an inch (ſuppoſing its 
focal length is about 104 inches) from the middle 
where c ood 1 in Fig. 2. v2. the pole of one fruſ- 


'ver d all the reſt of the circle a x IAU, to which I 


had cut it fit for the tube. The focus of the lens I 


made it of was about 3 feet. 


Note, The rays of red light in the two ſolar i images 
will be next to one another in both theſe models, 
which, I take it, will render the ſun's diſk more 
eaſy to be obſerved than the violet ones. This 1 


mention, becauſe the glaſſes in theſe two ſorts are 


ſomewhat priſmatical, but moſtly thoſe of my firſt 


model, which could therefore bear no great charge. 
Alfo the fruſtum on the right-hand of my firſt mo- 


del renders the ſolar image at the focus on the left, 


and that on the left-hand renders it on the right : 


but it is not ſo with the ſecond model, or with the 


next contrivance, which is the beſt, if well made. 
3 Fig. 


tum where v, and of the other where w now ſtands. 


1 left open at each pole a ſemicircular aperture 7 wo g, 
zt, about two thirds of an inch diameter, and co- 
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at the time of his perigee than one inch in diameter, 
or half an inch radius. | 


Fig. 2. 
The whole circle repreſents a well-center'd object- 
lens, whoſe focal length is (as above calculated) 
104. 96 inches and parts (rather a little leſs, that the 
two images may be ſure not to touch one another.) 
Let the two diameters dm, gf, divide it into four 

quadrants, but the diameter q f muſt be occult, or 
delible. Let c be half an inch, and cv equal to 
it. Through v (and alſo thro' w) let a chord-line 
be drawn — to the diameter dm, viz. bg, bp. 
Thro the ſaid chord-lines bg, and 5 5 and alſo thro 
the diameter d mn, divide the lens into four parts. 


Let the ſuait 8 Py "Se A bu g in the 
preceding figure be cemented faſt to that of the ſimi- 
lar fruſtum h wo p f of the ſame lens, as they appear 
in this preſent Fig. 3. wherein, for the eaſier under- 
ſtanding the placing them, I have noted each fruſtum 
with the ſame letters it was noted withal in the pre- 
ceding Fig. 2. Having then with barm faſtened a 
white paper all over both ſides of the lens I made 
for trial (which I did, not only to ſecure the cemented 
joint from breaking, but to prevent the injury which 
the poliſh might receive in cutting and grinding the 
edges) I deſcribed a circle q m n on the center c, fit 
for the tube I had to put in it; and having made it 
round, and waſh'd it clean, after the edges were 
round true, that nothing ſandy might hurt the poliſh, 
J ſoak'd it in clean water, till I could eaſily take off 
the 


Ln 
the paper. I alſo, before I took off the paper, 
| e grbel end of each fruſtum in the f 4 „n 

and u, that if they fell aſunder, they might be ce- 
mented together again the ſame way. This model 
(made of a ſpectacle-glaſs about 12 or 13 inches fo- 
cus) gave me encouragement to try the following 


one, which I thought better. 


Fig. 4. 

IJ made my ſecond model of the two middle fruſ- 
tums mcd h u b, n dbug, of the lens Fig. 2. by 
cementing their edges, h wp, ö vg, together, as they 
are placed in the preſent Fig. 4. ſo the pole c of each 
part muſt conſequently be half an inch (ſuppoſing its 
focal length is about 104 inches) from the middle 

| Where c ſtood in Fig. 2. v2. the pole of one fruſ- 
tum where v, and of the other where w now ſtands. 

J left open at each pole a ſemicircular aperture 7 0 
vt, about two thirds of an inch diameter, and co- 
ver d all the reſt of the circle a * IE2 o, to which I 
had cut it fit for the tube. The focus of the lens I 
made it of was about 3 feet. 5 
Note, The rays of red light in the two ſolar images 
will be next to one another in both theſe models, 
which, I take it, will render the ſun's diſk more 
eaſy to be obſerved than the violet ones. This 1 
mention, becauſe the glaſſes in theſe two forts are 
ſomewhat priſmatical, but moſtly thoſe of my firſt 
model, which could therefore bear no great charge. 
Alſo the fruſtum on the right-hand of my firſt mo- 
del renders the ſolar image at the focus on the left, 
and that on the left-hand renders it on the right : 
hut it is not ſo with the ſecond model, or with the 
next contrivance, which is the beſt, if well made. 


n 


1 
In this the greateſt difficulty conſiſts in getting two 
well- center d object-glaſſes, whoſe focal lengths are 
equal; for it is neceſſary they ſhould be ſo, becauſe 
they are to be combined with the ſame convex eye- 
lens (common to them) at the ſame diſtance. a 6 is 
the diameter of a plain braſs plate, which may be two 
inches and a half broad, or ſomewhat leſs ; two ſhort 
equal cylindric braſs tubes, mn, r 5s, muſt be faſtened 
thereon, with their centers p c, equidiſtant from the 
center / of the plate, and diſtant one inch from one 
another in the diameter @ ö, as the figure ſheweth. 
In the tubes muſt be put two equal object glaſſes of 
the focal length of 104+ inches, or rather ſomewhat 
leſs, as aforeſaid. Through the plate there muſt be 
made in the middle of each tube a round aperture, 
viz. bg, wx, whoſe diameters muſt be proportion'd 
to the focal length of the eye-lens, and not exceed the 
third part thereof, leſt the object appear confuſed. 
Aud fince it is ſcarce poſſible to center an object- 
lens to very good perfection, thoſe in the two cylin- 
ders (tho' put in by a good artiſt) may happen to ren- 
der the two ſolar images at too great a diſtance from, 
or too near to one another. But this fault, if not 
too great, may be remedied, by turning one or both 
of the lens's a little way round; and then their eccen- 
tric poles will by that means be brought nearer to, 
or further from, one another; and when they are 
once well plac'd, there hould be a mark made in 
each lens, and its cylinder; that if it is taken out to 
be wiped, it may be put in again the ſame way. 
There ſhould alſo be a different mark in one — 
6 the 


1 
the glaſſes, that each may know its own cylinder. 
They muſt both of them be very cloſe all round to 
their reſpective cylinders; otherwiſe one lens may 
ſlide nearer to or further from the other; which if it 


cond obſervation, all the labour would be loſt. 
Either of theſe three parts of double lens's may be 
combined with a convex eye-lens as uſual, and have 
a micrometer placed at the common focus. 
Such a double lens, of either ſort, may be proved 
whether it is well compoſed or not, without the 
trouble of combining it with its eye- lens; by holding 
it in the ſun's rays, as one would a burning-glaſs, 


where, I apprehend, the two ſolar images will appear 
as diſtin as when an eye-lens is applied, tho not fo 


large; and each of them one inch broad, if the fo- 


cal length is as above, i. e. almoſt 104% inches. 
After the ſame manner may the double object- 


Fig. 6. 5 
The circle bdhpmg is + circumference of a con- 
cave mirror made of black glaſs: it muſt be very 
thick, that it may not ſpring or bend with any thing 
that preſſeth on it to keep it faſt; for that may in- 


* 


jure the concavity of it. 
The circle within it on the fame center c ſheweth, 


that the concavity thereof muſt not be continued 


quite home to the very edge of the mirror, but the 
little ſpace between the two circles muſt be ground 
very true on a plain. The prick d lines muſt not 
be drawn; they are only to indicate where the poles 

UW 


ſhould in the leaſt degree, between the firſt and ſe- 


and applying a piece of white paper at its focus, 


mirror of a reflecting teleſcope for this uſe be proved. 
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another equal to the kerf of the ſaw, which divided 
the mirror. The diameter of this plate muſt be 
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v of the two fruſtums muſt be brought, after the 
mirror 1s diametrically biſecte d. 


Let the concave ſide be defended, by paſting a 


paper all over it, and then let it be divided with a 
ſaw in the diameter dc m; taking care that the ſaid 
diameter be in the middle of the kerf, which may 


be as broad as the ſpace between the lines ao, e g. 


Let the aſperities of the edges of both fruſtums be 


ground off, that they may be very ſtrait after their 


being fawn. 


Fig, 133 
Repreſents a thick round plate of braſs very plain, 
and equally thick all over, having lines drawn on it, 
as on Fi Ig. 2. alſo one line on each tide of the diame- 


ter dm, equidiſtant from it, and parallel thereto. 


The diſtance of theſe two lines 4 „ eq, from one 


equal to that of the mirror before it was divided 
On the under ſide of the plate muſt be two pins 
faſtened thereto, 7 r, their diameters equal to the kerf 


of the ſaw, that they may keep the two fruſtums 
of the mirrer at the ſame diſtance from each other 
that they were before their diviſion ; ſo ſhall their 


circular edges be extended as far as the circumfe- 


rence of the plate, and their ſtrait edges touch the 


ſaid pins in the lines 4 o, eg. 


The end of the tube muſt be turn'd on the inſide 
exactly to fit the plate and mirror, that they may 
not ſlide any way, for that would ſpoil the obſerva- 


tions, 


In the diameter of the plate r 5, on the points v, , 


diſtant half an inch from c, the center of the plate, 


and 


75 

and a whole inch from each other, let a circle for 

the aperture of each fruſtum, of a proper ſize, ac- 

cording to the intended charge of the teleſcope, be 
deſcribed, and cut out. Alſo in the ſaid diameter, 
equidiſtant from the center c, viz. at x and 2, let 

there be a ſcrew for each fruſtum, to elevate it a 
little from the plate, as ſhall be needful. 

Let there be a ſpring contrived to preſs on the 
backſide of the one fruſtum or a againſt the point v, 
being the middle between the edge a 6, and the ſcrew 
x, to keep the fruſtum cloſe to the plate at the 
points 4 o, and alſo cloſe to the ſcrew x, when it 
is ſcrew'd in. Let the like be alſo done on the back 
of the other fruſtum e 2 
I fay then, 

1. That before the two ſcrews are put in at x, S, 
the two fruſtums of the mirror will lie plain on the 
plate of braſs, and have one pole at c common to 
them, and, conſequently, will collect all rays, which, 
during their incidence, are parallel to the axis of 
the tube to one common focus in the ſaid axis of 
the tube, juſt as they would have done before the 
mirror was divided. 85 
2. But when the two ſcrews x 2 are © put in their 
places, and ſcrew'd a little way through the braſs 
plate, they will lift the two fruſtums free from the 
plate at their circular edges, viz. at r and s, while 
their ſtrait edges, @ o, e, are kept to touch the plate 
with both their ends (not i in the middle, by reafon 
of the mirror's concavity) by the preſſure of the 
ſprings, as was mention'd above. By this means the 

pole c of the fruſtum ora will be removed from c 

toward 


+ EZ 
toward 7; and likewiſe the pole c of the other fruſ- 
tum es4q be removed from c towards s, more or leſs 
according to the quantity of the elevation of each 
fruſtum by the ſcrew that raiſeth it: ſo that now there 
will appear at the focus two ſolar images; whereas 
there was but one, before the ſcrews were put in. 
By moving the ſcrews, the two ſolar images may 
be brought to any diftance from one another ; but 
care muſt be taken not to raiſe one fruſtum more 
than the other, and the two ſolar images muſt almoſt 
touch one another at the time of the perigee; other- 
wiſe it muſt be better adjuſted. . 

This teleſcope may be finiſhed with a ſmall el- 
liptical ſpecillum of black glaſs, ground plain on its 
reflecting ſurface, and a convex eye-lens, like that 
deſcribed by J. Hadley, Eſq; F. R. S. in Phil. Tranſ. 
Ne 376. A micrometer may be contrived for it at 
the common focus, near the eye-lens. : 
Such a double objet-ſpeculum would be capable 
of a vaſt improvement, by combining it with a con- 
cave ſpecillum, which would reflect the images thro” 
a hole in the center c of the ſaid ſpeculum to fall on 
a convex eye-lens, after the manner of our new fort 
of reflecting teleſcopes, was it not for the difficulty of 
adapting ſuch a micrometer to it as would. exactly 
meaſure minutes and ſeconds ; for the eye-glaſſes of 
ſuch having uſually a pretty large focal length, would 
bear much larger diviſions on a micrometer, than 
Mr. Hadley's with a ſmall eye-glaſs can do, tho 
their charges ſhould be equal, or that of the former 
did exceed, 1 
I find that large object- glaſſes for teleſcopes are not 
commonly well center'd, with their poles in the very 


middle 
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middle of them. I ſent for two to London, both of 
which were faulty; I therefore return'd them, and 
had two ſent me again, as eccentric well nigh as the 
former ones. 

Harris's Lexicon Techn. Vol. I. (ſee Optics) gives 
a rule for centering optic-glaſſes ; but I think the fol- 
lowing may be more ſure and handy for a glaſs- 
grinder's uſe, and ſoon try whether a convex lens is 


well center d. 
e Fig. 8. e 
Repreſents a round plate of braſs, conveniently 
thick, and well harden'd by hammering (were it not 
for the ruſt, harden'd ſteel would be better), hav- 
ing many notches round it, one a little wider than 
that which is next to it, and number'd 1, 2, 3, Gc. 
in their proper order, each of them wider at the bot- 
tom than at the entrance. I fitted ſuch a notch to 
the thickeſt ſide of one of the glaſſes I had from 
London, ſo as the edge enter'd it but a little way, 
not half the depth thereof; but, on trying the op- 
poſite fide, it went in, the whole depth thereof, and 
would have gone deeper, if the notch had been ſo 
cut: I then ground the lens narrower on that fide 
which was thinneſt, until I found it was at that 
place as thick as where I firſt try'd it in the notch. 
After this manner I reduc'd the glaſs to an equal 
thickneſs on its four quarters, and then ground off 
from other places what was needful to bring it cir- 
cular. I allo took care, when I tried it in the notch, 
that the lens ſhould not be warmer on the one 
fide than on the other by grinding, but tarried till 1 
thought it thoroughly cold ; and was alſo careful not 
to thruſt it in harder on the ene fide than on the 


2 oppoſite 
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oppoſite fide ; for I could plainly obſerve a difference 
afterward, if I neglected to mind both theſe circum- 


ſtances, or indeed — of them *. 
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XXVII. 4 Deſeripe Prion of a Fn for 


meaſuring ſmall Angles, by Mr. Sn 
Dollond ; communicated by Mr. J Short, 
E Tan object glaſs, of any conveni- 


F. R. S. 
Read May 10, 

3 ent focal length (being yy ground 
and well center'd) be divided into two equal parts 
or ſegments, by cutting it ſtrait through the center; 
and let a piece of machinery be ſo contriv'd, as to 
hold theſe two ſegments in the ſame poſition to: 
each other, as they ftood in before they were cut 
aſunder; and to be capable at the ſame time of 
drawing them to different diſtances from that po- 
fition, in the manner, as is repreſented in the figure, 
Each of theſe ſegments will form a diſtin image 
of any object, to which they are directed; differing 
in nothing from that, which might have been made 
by the whole glaſs before it was cut, except in bright- 
neſs. And while theſe ſegments are held in Sei 
original poſition, the images will coincide, and become 
one ſingle image as at firſt; but, in _ as. 
ey 
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D Dr. Smith, in his Com plete . of 0 ptics, dubllhed i in 
1738, has deſcribed a very 3 and ready eK. of center- 
ing object-glaſſes, which was always uſed by rae late Mr. George 
trraham, from whom the doctor had it. 
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they are drawn off from that ſituation, the 1 images 
will ſeparate more or leſs, according to the diſtance 
they are drawn to. By this means the images of 
two different objects, or of different parts of the ſame 
object, not very far from each other, may be brought 
to a 
coinciderice may be view'd to a very great nicety with 


2 proper eye-glals, 


objects, whoſe images are thus brought to a coinci - 
hes, depends upon three things: Firſt, a careful ob- 
ſervation of the-coincidence of the images : Secondly, 
an exact meaſure of the diſtance, which the glaſſes are 
_ drawnouttofromthat ſituation, which makes the image 
ſingle: And, laſtly, a true knowlege of the focal 


diſtance of the glaſs. How the angle is to be found 
from theſe meaſures, and how it may likewiſe be 
come at, by viewing two land- objects at a convenient 


diſtance, will be ſhewn hereafter in the explanation 
of the * It is eaſy to underſtand, in the mean 


time, that the angle will be meaſur 'd with more 


accuracy, in proportion to the length of the glaſs, 
which is uſed for that purpoſe ; but the difficulty of 


2 long teleſcopes is no leſs apparent. There- 
fore 


meter to advantage, is, to apply the divided object-glaſs 


to the object end of a reflecting teleſcope : for, as the 


apertures of theſe ſort of teleſcopes are large in pro- 


portion to their lengths, they will admit of very long 


glaſſes; nor will the 3 be any way affected by 


the metals or glaſſes, which the reflector is com- 


poſed of : and the angles will be found in the ſame 
manner, as though the images were view d with a 
2 2 ſingle 


or coincidence at the focus: and this 


The meaſure of the angle ſubtended by the two 


moſt practicable method of uſing this micro- 
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| | improper, to ſay much about the advantages of this 


F fingle eye-glaſs, in the manner of a common refract- 


ing aſtronomical teleſcope; but with this advantage, 
that, as the images will be exhibited larger and diſ- 


= | tincter by the reflecting teleſcope ; and as every part 


| thereof will be much more manageable than a long 
refracting teleſcope; ſo the contact or coincidence of 


the images will be more accurately obſerv'd.. 


It would be however unneceſſary now, as well as 


method above thoſe, which have hitherto been put 
in practice; becauſe, as a machine is now making 
for this purpoſe, the experiments, which will ſhortly 
be tried, will be more convincing, as well as- more 
intelligible, than any thing that might be offer d at: 
8 _ * 


rene of te gre. 
The two ſemicircles repreſent the two ſegments of 


1 the object-glaſs, whoſe centers C and D are drawn 
| off to the diſtance CD, and the points A and B are 


two objects, or different parts of the ſame object; 


ty therefore the lines A C G and B DG- repreſent two 
D | 


rays that paſs thro' the centers or poles of the ſeg- 
ments, and are therefore not at all refracted, but go 
trait through to G, where they interſect; and G being 


the reſpective focus to the diſtance of the objects | 


from the glaſs, the two images will coincide at that 


point. It appears from the figure, that AB: CD:: 


GH:GE; and from a common proportion in optics, _ 
GH: GE::HE:EF. Therefore, AB: CD:: 
HE: EF; F being the focus of parallel rays; and 

„ 5 cConſequently 


5 * 
C 4 * 
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conſe equently the angles OM CFD are equal. 


That is, the angle. ſubtended by the diſtance of the 


centers of. the. ſegments rag the diſtance of the 


by the diſtance between oe „ A and * rom. the 
end of _ e ec 


XXVII. A Letter to "Sir Peter Thompln, / 
Kut. F. R. S. A eee on tbe 
Copper Springs in Wicklow in Ireland, . 
Oer vatimu thereon, by — Bond, M. D.. 


SIR, 


. 


in the county of Wicklow in Ireland, which was 


iron into copper. But your conſtant love of truth, and 
ſtrong averſion to vulgar errors, made you doubt the 
fact, which, at that time, I could only affiem on the 
report, which prevailed amo 
country. You: then 


propoſed: ſeveral judicious que · 


firſt opportunity. of. 1 nb more. particularly into 
the foundation of that marvellous account. 


Ewent-to the ſpring; 


thirty-1 ei 


which is from thence about 


focus of parallel rays is equal to the angle ſubtended 


ou Fan remember I had the ho- 


nour of ſpending an evening with 
you in June lat, and happen d to mention a ſpring 


ſuppoſed to have the ſurpriſing quality of changing 


ng the curious in that 


ties, and ſeemed deſirous of being further informed 
concerning it, which raiſed my curioſmy to take the 


Having, ſoon afterwards occaſion to go to Dublin, 


_ miles, and made ſeveral experiments on 


the 


1 82] 
the water; the reſult of which I beg leave to preſent 
you with, hoping it may afford you ſome ſatisfaction 
in explaining that 'proceſs, of which you ſo juſtly 
doubted the account given by ſome credulous authors, 
who miſtook it for a real tranſmutation; a ridiculous 
doctrine, which deſtroys the eſſential qualities of bo- 
dies, which were impreſſed by the Great Creator on 
all material ſubſtances, in order to diſtinguiſh them 
froin each other, and therefore are intranſmutable. 
As the. hiſtory of this diſcovery has already been 
accurately related; in ſeveral papers read before the 


| Royal Society, of which you have the honour of be- 
ing a worthy member, I ſhall endeavour to avoid re- 
petition, and confine myſelf to the chemical analyſis 
of the water, which, I am told, has been hitherto 
This water flows from a rich copper mine, and is 

of a ſharp acid taſte, and light-blue colour. It is re- 
ceived and collected in pits, wherein iron bars are 
put, which, after lying in the water about three 
months, are intirely conſumed, and at the bottom of 
the pits, a quantity of copper, greater than that of 
the iron is found, in the form of coarſe ſand. This 


fact is confirmed 1 experiments, often re- 
peated ſince the diſcovery, the honour of which is 


due to Mr. Matthew Johnſton, a worthy old gentle- 
man, and one of the jetors of the mine, Who 
firſt propoſed this method of collecting the copper. 
As this effect is certainly produced by ſome active 
principle in the water, I ſhall firſt inquire, what this 
principle is, and mention particularly the experiments, 


which I made with this view, that you may the bet- 
the inferences deduced from them. 
Experiment 


ter judge of 
2 
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Experiment I, 

Into ſome of this water, taken out of the — 
above the pits where the iron bars are placed, I pour d 
a ſolution of an alkaline falt, which raiſed a ſtrong 
efferveſcence, and precipitated a large quantity of a 
dark- brown ſubſtance. 

Corollary. This experiment ſhew d, that the wa- 
ter contain d a ſtrong acid, with a folution of the 


fubſtance precipitated. 


Experi —_— 
I put ſome aqua-fortis, or ſpirit of nitre, into ſome 
water taken out of the fame place; and obſerved, 
that the ſtrong acid immediately deſtroy d the blue 
colour. 

Corollary. F rom this experiment we may con- 
clude, that the ſ ubſtance, which was precipitated by 
the alkali in the firſt experiment, was ſo perfectly 
_ diſſolved by the acid ſpirit in the ſecond, as to fo want. 
mit t al the _ of light. | 


Experiment * 3 
Some ſmall iron nails put into this 1 water were in 
four minutes ſo cloſely cover d with ſome ſubſtance 
of a copper colour, that, with a magnifier of half an 
inch focus, I could not diſcern the iron through it. 
In that time the nails gained | = grains. The water 
had the fame effect on filver and tin, but not on gold. 
Corollary. The colour and increaſe of — 5 were 
owing to the adheſion of the partieles of the matter 


diſſolved in the water by an acid, that could not pe- 
netrate gold. 


Experiment 


[1841 


E xperiment 4. 


In order to determine the quantity and quality of 
the matter in the water, I put two drachms of mall 
iron nails into three ounces of it, and let them ſtand 
twenty- four hours; then examin d, and found the ſur- 
face of the water cover d with a thick ſcum, like that 
of a chalybeat Spa. It loſt the blue colour, and ſharp 
vitriolic taſte. It was quite tranſparent, and at the bot- 
tom there was a quantity of a brown ponderous pow- 
der, which, when dried, weigh'd 14 grains. This 
powder, melted without any flux, produced 12 grains 
of pure copper. The nails loſt 8 grains in the water, 
and were, in ſeveral places, cover d with a ſolid la- 
mina of pure copper. The water, in which the nails 
lay, after being filtrated and evaporated, afforded a 
green vitriol, which in every reſpe& reſembled /a 
Martis, and produced the ſame effects, when dif- 
ſolved, and mix'd with any aſtringent tinQure, 


Experiment 5. 


From the ſpring· water treated in the ſame man- 
ner, I — a blue _ the a of which is 
* e 


From all theſe experiments i it appears, chat a mi- 
neral acid is the active quality in this water; which 
being diffuſed thro the copper ore, unites itſelf with 
that metal, and forms a vitriol, which is diſſolved 
by the water, and remains ſuſpended in it, till it 
meets with iron in the pits, by which this acid is 
more ſtrong'y attracted than by the copper 3 —_ 
ore 
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Fore it quits the copper, corrodes the iron, and changes 
it into a vitriol, which is again diffoly'd, and carried 
off in the ſtream continually flowing from the pits ; 
whilſt the copper, deſerted by the acid, falls, by its 
ſpecific gravity, to the bottom of the pits. a 
By this account it is evident, that this admirable 
proceſs is a ſimple precipitation of the copper, by 
means of the iron. Hence it has been improperly 
called a tranſmutation of iron into copper. But, left 
any difficulty ſhould ſtill remain, concerning the con- 
ſumption of the large quantities of iron put into the 
pits, I ſhall add the following obſervations, to ſhew, 
that it is diſſolved and carried off in the water. 


Obſervation 1. The water in the pits is cover'd 
with a thick ſcum, occafion'd by the air- bubbles con- 
ſtantly riſing, and burſting on the ſurface; which is 
an evident ſign of the ſolution of the iron. . 
Of, 2. The iron is gradually conſum d in the 
- pits, and abounds with irregular depreſſions, like old 
_; a ſtrong ſymptom of its being corroded by an 
— 1 
 Ohf. 3. The chanel of the ſtream running from 
the pits is furr'd with red oker, which, after being 
roaſted in a ſtrong fire, was attracted by the magnet. 
As this oker is only found in the .ſtream below the 
pits, it appears to be part of the iron diſſolv'd in the 
Water. 3 3 
Obſe. 4. The quantity of copper found in the pits, 
after the iron diſappears, is generally greater than that 
of the iron when firſt put in: for the proprietors aſ- 
ſured me, that ſometimes a ton of iron will produce, 
or rather precipitate, a ton and half of copper. 
3 This 
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This fact alone would be ſufficient to prove, that 
the iron is not converted into eopper; ſince, accord- 
ing fo Sir Iſaac Newton's table, the ſpecific gravity: 
of copper is to: that of iron as 9000 to 7645. 
When I was at this ſpring .in Auguſt laſt, it ran 
at the rate of 12 ounces every ſecond ; and by put- 
ting iron into the water of the ſtream running — 
the pits, F found, that every ounce contained three 
grains of copper. Hence by calculation it appears, 
that 129600 grains of copper are carried off every 
minute, and conſequently 124100 pounds Troy- 
weight in a. year; ſuppoſing the. quantity and quality 
of the water to continue the fame. = 
Hence we may eafily account for the death of the- 
fiſh, and other phænomena in the river, which re- 
ceives this vitriolic ſtrem. 5 
In à hot ſunny day, when the water. is exhaled, 
the heaps of mold, raiſed out of the ore- pits, are co- 
ver d with a vitriolic efloreſcence:: hence, in rainy 
weather; the water appears like a: ſtrong: ſolution of 
verdegriſe. 3 N Fo 
Whoever is defirous to imitate the proceſs carried. 
on in theſe pits, may readily gratify his curioſity, 
by putting pieces of iron into ſtrong ſolutions of: 
vitriol. ; „„ 3s - 
It is a common experiment, to-tinge poliſh'd iron 
by rubbing it with Roman vitriol ;- which depends 
on the cauſe before-mention'd ;. v:2. the acid in the. 
vitriol penetrates the iron, and leaves the copper on 
the (| ls This experiment is alſo taken notice of 
by that excellent chemiſt, and celebrated philoſopher, 
Mr. Boyle, who calls it a ſympathetic precipitation, 
in his Eſſay on ſpectific Medicines. | 


As 
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As ſoon as the attraction between the copper and 
the acid ceaſes, the mutual attraction between the 
es of the metal prevails, ſo as to form 


minute 


large ſolid maſſes at the bottom of the pits, nineteen 
twentieths of which are pure copper. Theſe ſolid 
maſſes are partly occafion'd by the preſſure of the 
incumbent heap of granulated copper, conſtantly i in · 
Creaſing. 

Hence we ſce, that the art of effaying, or ſepa- 
rating metals from their ores, chiefly confiſts in eva- 
porating an acid, which prevents the mutual attrac- 
tion of the metallic particles : for when the acid is 


driven off by the violence of fire, the particles fall 


into their proper ſphere of attraction, and aſſume a 
ſolid form. 


From what has been offer d on the theory of this ad- 


mirable proceſs, ſeveral practical hints may be taken 


to render ſuch ſprings more profitable; and perhaps 


an eaſier method may be diſcover d of ſeparating cop- 
per from its ore, by precipitation, than by calcina- 
tion. But ſuch improvements J refer to thoſe more 


converſant in the practice of metallurgy. 


effects of this water on iron, and proved, that it is owing 


to a ſtrong mineral acid, which it contains, I ſhould 


next inquire into the ſource of this acid ; but am an- 


ticipated in that conjectural reſearch by many inqui- 
fitive gentlemen, who have penetrated deeper into the 


| bowels of the earth, and diſcover'd, or rather taken 
granted, a vague acid, which, they ſay, is dif- 


for 


fuſed thro' the whole mineral kingdom, and being 
united with different mineral ſubſtances, forms vitriols 
of different kinds. This hypothefis appears the more 


Aa 2 probable, 


Having, I hope, given a ſatisfactory account of the 
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this doctrine of acids &, by proving, that an acid and 
light are the fame thing: for he infers, from Sir Haac- 
Newton's philoſophy, that whatever attracts, or is 

much attracted, is light: therefore an acid is light. 
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probable, fince it is allow'd by modern ende "© 
that all acid ſpirits, tho extracted from different mi- 

nerals, produce the ſame effects, and conſequently 
are of the ſame nature, the ſpirit of ſea ſalt — ex- 


cepted, which alone diſſolves gold. 


Since vaſt quantities of ſulphur are found in this 


mine, mix d with the copper- ore, it is probable, that 
the acid of the ſulphur is attracted by the copper, and 


formed into a vitriol, which! 18 afterwards diffolved 
- by the water. 


A farther 1 inquiry into the- origin of this acid, F 


leave to thoſe curious gentlemen, who have folv'd . 


the phænomena of volcano's, earthquakes, hot-ſprin ge, 
Sc. from its effects. 


The ingenious Dr. Robinſon has lately illuſtrated! 


his ſpring perhaps is as remarkable for its medi- 


einal as its metallic qualities. Tho phyſicians gene- 


rally reckon copper taken internally poiſonous, yet 


the miners and other people drink this water fre- 

quently, without any ill conſequences. It purges and 
vomits ſeverely, and is become their ſpecific in ſeve- 

ral diſeaſes, particularly in cutaneous eruptions, ariſing 
either from an alkaline acrimony in the blood, which 


ſtimulates the ſenſible extremities of the cutaneous ar- 
ter ies, and occaſions a puſtule, or from the irritation of 
inſects lodg d in the fins both which cauſes may be 


removed: 


- 
— —_ * : * — 


——— 
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* See his Eſſay on the Operations of Medicines, 


85 „ 
removed by the ftrong acid in this water. It is an 
excellent detergent for ſcorbutic ulcers, as Hoffman 

juſtly obſerves. It has already perform'd ſeveral re- 
markable cures of this kind. I have often recom- 
mended it in ſuch caſes with ſucceſs, join'd with pro- 
per internal medicines; for I am no friend to ſpe- 
_ = ; 

How far the ſucceſs of practice of the miners, who 
drink it frequently, may be depended on, longer ex- 
perience muſt determine. Certainly, a great allow- 
ance muſt be made for the ſtrength of their conſtitu- 
tions, and the inſenſibility of their nerves, conſtantly 

expoſed to the noxious ſteams of damp pits. I never 

ventur d to preſcribe it internally; and as the materia 
medica affords vomits and purges of a more innocent 
kind, I think it in that reſpect unneceſſary. I have WP 

reaſon to imagine, from the effects, which this: water 9 
had on ſome earth- worms, that it is a very powerful is 


anthelminthic, if cautiouſly given. 
Some freſh filings of iron, put in this water, ſoon. 
precipitate all the copper, and make it a ſtrong and 
agreeable chalybeat. Hence it may be us'd as a ſub- 
ſtitute to Spa-water, whoſe virtue depends on the 
iron. Some prepared filings of iron remain'd eight 
days in this water ; without producing the leaft al- 
teration. Hence it appears, that this medicine can 
have but a weak effect, if any at all, in abſorbing. 


acids in the firſt paſſages. 3 4. 
Thus having communicated all, that at preſent oc-- a 
curr'd to me, relating to this ſpring ; if theſe obſerva- 
tions render the hiſtory of it more perfect, and in the 
leaſt contribute to gratify that laudable curioſity, 
which you always ſhew, in removing prejudices, 
rectifying, 


W 
rectifying miſtakes, and encouraging every branch of 
uſefu —— I ſhall think my time well em- 


ploy'd in this inquiry, which had its riſe from uu 
inſtructive converſation. I am, with the higheſt re- 
ſpect, 3 
oo SIR, 
London, April 15, Your moſt obedient, and 
1753 nn 
moſt humble ſervant, 
John Bond. 


4 
James Short, F. R. S. concerning Mr. Gaſ- 
coigne s Invention of the Micrometer. 


Dear Sir, 
Read May 17, M L THOUGH Mr. Townley, in 
0733» his letter to Dr. Croon, printed in 
the Philoſophical Tranſactiont, Ne 25, p. 457, has 
ſufficiently made appear, that the invention of the 
micrometer was Mr. Gaſcoigne's, and that he applied 
it to meaſuring ſmall angles in the heavens, and for 
ſettling the moon's parallax, long before Meſſieurs 
 Auzout and Picard thought of any ſuch matters; yet 
are the French aſtronomers at every turn for giving 
it to theſe their countrymen, without ſo much as 
once mentioning the name of Mr. Gafcoigne. 
No ſooner had the late Dr. Derham reſtor d the 
application of teleſcopic fights to quadrants to its true 
author Mr. Gaſcoigne, than M. de la Hire, who never 
made the doctor any reply on that head, took _ 
n, 
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flon, in the memoirs of the Royal Academy 6 
Sciences for 17 17, to aſcribe this contrivance of the 
micrometer to M. Auzout, in conjunction with M. 
Picard; alleging, for f, an extract of a letter, 


dated Dec. 28, 1666, from M. Auzout to M. Olden- 


Burg, and printed in Phil. Tranſ. No 21. Several 
ethers have ſince copied M. de la Hire's aſſertion, 
and laſt of all, M. Bouguer, in the memoirs of the 
Royal Academy of Sciences for 1748, lately pub- 
liſh'd, wherein he deſcribes an inſtrument, which he 
calls an heliometer ; the contrivance whereof ſeems 
in every reſpec the ſame as that ſent about ten years 
ago to the Royal Society, by Servington Savery, Eſq;. 
I have now before me the copy of a letter of Mr. 
Gaſcoigne to Mr. Oughtred, which I made myſelf 
from the original, written in 1640-1; which original. — 
was in the poſſeſſion of the late William Jones, Eſ KB 
F.R.S. and is now in the library of the right x 0 
honourable the Earl of Macclesfield. It conſiſts of | 
| ſeveral ſheets of paper, all about his invention for 
meaſuring ſmall angles to ſeconds; where he not 
only gives the geometrical and optical principles of his 
contrivance, and: the conſtruction of the inſtrument, 
but alſo a ſeries of obſervations actually taken there- 
with; ſome of which I ſhall tranſcribe.. 


* 


„ 


1640 Aug. 5. Jupiter's diameter 0 FI 
Tc Mars's. 3 0 38 
Dec. 24. Marss VE 
Venus s. . i 0 25 


1640 Aug. 25 Moon's 


ſemidiam.. 15 17 h. 8 p. m. 


1640 


122 
* 
* 


1640 Oct. 9 + 16 36 h. 8 p. . 
1 4 „ 16 36 

+ » 2 * 7 
1 . . 2 15 43 


' Theſe may ſuffice to prove, chat Mr. | Gaſooigne hk 
' micrometer was not a mere thing in embryo, bat 
brought to a good degree of perfection above 40 years 
before that of the French — was ever fo much 
as mention'd. I am, 


SIR, 
' Red-lion ſtreet, Clerkenwell, | Your very: humble ſervant, 


"wp _ 1753 
= Neri 
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XXX. 1 ons of 0 Nauf if 8 
over the Sun, May ©, 17535 2 Mr. ]. 
Short, F. E S. © 


Bead May 17, H inftrument — for theſe 
"Ow _ obſervations was a reflecting tele- 
ſcope, of two feet focal length, of the Gregorian 
form, magnifying about 65 times, and ſo conſtructed 
in its machinery as to move in a plane parallel to the 
horizon, and alſo, when required, to move in a plane 
parallel to the equator. This teleſcope had two eye- 
pieces, each a combination of two glaſſes, viz. ane 
eye- piece for the horizontal motion, with wires at 
Tight angles to one another, the wires being between 


the 


EZ 3 


the glaſſes, and one of the wires placed parallel to the 
horizon, and conſequently the other was vertical; the 
other <ye-piece was alſo a combination of two glaſſes, ; 
and adapted to a micrometer, the. glaſſes being placed 
thine the wires of the micrometer-and the eye. of 
the obſerves, and was to be uſed when the eſcape 
moped in a plave- parallel to the equator. 

Mr, Short's houſe, in; Surry-ſtreet; being ſo 8 
ated as not to ſee the ſpy at riſing, the Rev. Dr. 
Birch, Secretary of the Royal Society, was pleaſed to 
allow us the uſe af his leads on his houſe in- Norfolk- 
ſtreet, from rage: N my ould be enabled to Tee the 

ſan ſoon after he 2 e choſe the dector's leads, 
that we might not be far from Mr. Short's clock, 
which was eafily within call, in order to compare a 
ſecond-watch, which we made uſe of, with the clock, 
at every obſervation. 5 
About half an hour after 4 0 clock in te miorn- | 
ing of the 6th of May, Dr. Bevis and Mr. Short went 
to Pr. Birch's houſe, where the following obſerva- 
tions were taken wich the above reflecting teleſcope 
moving parallel to the horizon, and the eye · piece 
with thÞ wires at right angles; Dr. Bevis obſerving, 
and Mr. Short e down the times. 


* 


* Mr. Short 8 clock. 1 
h V | NM J. 1 8 
5 20 275 0 upper limb at the * wire 
20 29 © preceding limb at thè vertical wire. 
| 2 92 Y center at the vertical wire. 
2 33 & center at the horizontal wire. 
2 8 19. O ſubſequent limb at the; vertical wire. 


24 0 O under limb at the horizontal wire. 
B'. b 


II. 


h 


Fs 
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By Mr. Shorts clock. rg 
3 1 8 | 
25 24 © upper limb at the horizontal wire. 


25 27 © preceding limb at the vertical wire. 
27 £2: center at the vertical fine. 


27 34 V center at the horizontal wire. 


29 on © lower lim 


42 57% & center at the vertical wire. 


4 


28 17% © ſubſequent limb at the vertical wire. 


b at the horizontal wire. 
31 45 © upper limb at the horizontal wire. 


31 559+ © preceding limb at the vertical wire. 
33 32 . 


v center at the vertical wire. 
center at the horizontal wire. 


33 92% 


34 47 © ſubſequent limb at the preceding wire. 


35 2057 © under limb at 
r 


the horizontal wire. 


36 44+ © upper limb at the upper wire. 


36 54 © preceding limb at the vertical wire. 


38 29 center at the vertical wire. 


38 49+ Y center at the horizontal wire. 

39 455 © ſubſequent limb at the vertical wire. 
40 18 © under limb at the horizontal wire. 
41 8 © upper limb at the horizontal wire. 


43 13 & center at the horizontal wire. 
4 16. © ſubſequent limb at the vertical wire. 
44 39 © under limb at the horizontal wire. 
VE - oe 
47 45 © upper limb at the horizontal wire. 
47 525 © preceding limb at the vertical wire. 


F 
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| By Mr. Short's clock! 
8 


5 49 23 N center at the vertical wire. 
49 52 V center at the horizontal wire. 
50 53% © ſubſequent limb at the vertical wire. 
51 19 © under. limb at the horizontal wire. 


©- 55 44 © upper limb at the horizontal wire. 


55 51 © preceding limb at the vertical wire. 
57 195 & center at the vertical wire, 
57 48 & center at the horizontal wire. 

58 44 © ſabſequent limb at the vertical wire. 

59 15% © under limb at the horizontal wire. 


„„ - - 
6 1 29 © upper limb at the horizontal wire. 
1 37% © preceding limb at the vertical wire. 
4 Y center at the vertical wire. 
3 32+ V center at the horizontal wire. 5 
4 31+ © ſubſequent limb at the vertical wire. 
4 58 © under limb at the horizontal wire. 


at the horizontal wire. 
© preceding limb at the vertical wire. 
center at the vertical wire. 
center at the horizontal wire. 

© ſubſequent limb-at the vertical wire. 
9 1+ © under limb at the horizontal wire. 


al 
13 42% © upper limb at the horizontal wire. 
13 45 O preceding limb at the vertical wire, 
Bb2 


* 


1: O upper limb 
97 
5 


7 


32 
Z 


h 
6 


18 x37 Wupper 


Short went to My. Slrort a houſe, the fun then ſhining. 
into? BS windows, in order to be near the clock, 
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By Mr: Shorts clock. 


1 F 


15 8 Y*ceiſter at the vertical wife. 
15 41 d center at the horizontal wire. 


£6* 39 d ſabſequent limb at the vertical wire. 


l 7 . 880 ade limb at the — wire. 


? XI. 


lb at the horizontal wire. 
18 . @ pfeceding limb at the vertical wire. 
19 44 & cefiter at the vertical wire. 


20 1 Tr d center at the horizontal wire. 


21 1 © ſubſequent mb at the vertical wire. 
21 & under limb at the horizontal wire. 


About half an hour after 6, Dr. ers and Mr. 


where the following obfervations were made in the 
ſame manner as befere, Dr. Bevis obſerving, and Mr. 


Short writing down the times, in the preſence of the 


right Honourable James Earl of Morton, a fellow of 
this Society. 


7 


By Mr. Short's dock. 


5 * 


1 2 | 
1 32 © upper limb at the horizontal wire. 
1 43x © preceding limb at the vertical wire. 
2 50 & center at the vertical wire. 
24 center at the horizontal wire. 
4 39 © ſubſequent limb at the vertical wire. 


4 57 © under limb at the horizontal wire. 
XIII. 


* 
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B Mr. Short 8 clock. 
e 


1 * 


UP 2.90 $ 
11 2 , ** 


* 
92 5 S 


h WES - | 8 e ö 
6 © u limb at the e wire. 
925 6 * O upper limb at the vertical wite. 
7 45% V center at the vertical wire. 
8 28+ & center at the horizontal wire. 
9 35% © ſubſequent limb at the vertical” wire. 
1 A o © fublequent limb at the horizontal wire. 
T bs N which hitherto moved parallel to 
the horizon, was now altered, to move Parallel to 
the equator, and the eye- piece with the micrometer 
was applied, about half an hour after ſeven o cbck, 


Mr. Short obſerving, and Dr. Bevis writing "dow the 
times of obſervation. 


FAY ; 4 3 . * * = 4 
: 
7 


J ;⁵—öÜ⁵—⁵— Ct Zhou V 
| 7 31 33 diſtance hutween the center of 5 and O 
Ander limb 19 rev. 6 parts of the mi- 
crometer. 
36 7 O's preceding limb at the 'horary wire. 
36 56 center at the horary wire. 
37 8 Y center diſtant from the O upper limb 
18 5 = 34 rev. 14 parts. 


| a 33 O's preceding limb at the horary wire. 
42 217 & center at the horary wire. 


43 21 & center diſtant from the © upper | limb 
= 34 rev. 23 parts. 


44 34 © preceding limb at the horary wire. 
45 21% & center at the horary wire. At the ſame 
| time 7 diſtance from © upper limb 
34 rev. 29 parts, 


* 


; 
| 
4 
* : 
. 
1 
th 
x 
1 
Y 
* 
. 
* "> 
| * 
1 
3 
4 
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th El 
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* 
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4 25 O preceding limb at che horary wire. 
5 7 center at the horary wire. At the ſame 
time & diſtance from © upper limb = 
35 rev. 29 parts. 
6 37 + © ſubſequent limb at the horary wire. 


b 
8 


16 257 © preceding limb at the | horary wire. 
17 6 ð center at the h wire. At the ſame 
time v diſtance f rom O — limb 


3 $6 rev. 19 parts. 
18 3 9 Of ubſequent limb at the horary wire, 


44 Tz © _ — limb at the horary wire. 


44 35% V center at the horary wire. Preſently 


after x diſtance from © upper limb = 


7 rev. 28 


46 14 © ſubſequent lim mb at the horary wire. 


The 7 s diameter perpendicular to the equator = 
was taken in the micrometer of the refleQing tele- 
ſcope at = 25, and found to be = 53 rev. 13 parts, 
231 
The f. he ſun's diameter perpendicular to the equator 
was taken in the micrometer of the 12 foot refract- 
ing teleſcope (which belonged to the late Mr. Gra- 

ham) at about half an hour after 9 o'clock, and 
found to be equal to 51 rev. 14 parts, = 3 1 gh 


Note, The reflectors micrometer has 35 s in 
one revolution of the ſcrew ; and the refractor's 


micrometer has 37 2 in one revolution of the 
ſcrew. 


Mr. 
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Mr. Short obſerved the laſt internal contact of mer- 
cury with the fun, with a four foot focal length re- 


flector, magnifying about 135 times, at 10h 5 7 by | 


the clock, uncertain to 2 or 3”; and the total 


at 100 7* 42” by the clock; uncertain to 5 or c, 
abe thin clouds. 


Dr. Bevis obſerved the laſt internal contact with a 


two foot focal length reflector, magnifying about 6 


by the clock. 


clock, thro' a five foot refracting teleſcope. 


Mr. Bird, at his houſe in Vork-Buildin 
the laſt internal contact at 10h 
egreſs at 10b 7 


4 57”; and the total 


nine inch focal length refletor. 


Mr. Smeaton in Furnival s-Inn- Court, Holborn, 
_ obſerved the total 


fuſpe&s his time ſome ſeconds too late, a cloud hav- 


ing juſt paſſed off the ſun, when he ——— Mer- | 


cury was gone. 
Mr. Canton, in 8 * tal-ſquare, obſerved the total 
egreſs at 10h 8 12, 


teleſcope, three feet focal leng 


Mr. Short's houſe in Surrey-ftrect is 26” of time 
welt of the royal obſervatory at Greenwich. 


N. B. Mr. Shorts clock, dy which theſe obſerva- 


tions were made, was found to be 28" flower 


than mean time: but, for more ſatisfaction, here 


are the ſun's paſſages over the meridian, taken 
by the tranſitory, 


| times, at 10h 5 and the total egreſs at 10b 5 385 


Mr. Siſſon, at Beaufort-Buildings in the Strand, ob- 
ſerved the total egreſs at 10h 7 43", by Mr. Short's 


gs, obſerved 
43”, by Mr. Short's clock, thro' a 


egreſs at 10h 8 300, by Mr. Shorts 
clock, thro a ſix foot refracting teleſcope. — He 


mean time, thro' a reflecting 5 
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5 25 a 233 
F May 77 Sun's precoin limb paſſed as b 4 2 
+ +» x Subſequent limb paſſed the mer. 11 56 712 
May By Sun's: preceding limb paſſed the 
meridian;: ＋6̊ỹm:f• 7IS EE + 11 54 345 
461A 5 dent limb paſſed the me- 


RAR” yridiany/ at 15 ce 2211 56 47¹ 
! | 
N. B, This clock, bs n PPT was 
not found to have varied above 1“ ſince the * of 
: February laſt ts the” day of obſervation. DEL 
In the oblaremiry of the right honourable che Earl 
of Macclesfield, at Shirburn-Caſtle in Oxfordſhire, 
the total egreſs was obſerved at 10h 8” 1 15 apparent 
time. Latitude of Shitburn-Caſtle is 51% ̃æf9 25", 
and its longitude is 4 o“ of time, weſt of Greenwich 
obſervatory. 


welt 
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XXXII. An Ae of a Treatiſe, pr ut. 


. Zo the Royal Society, intituled, Letters 
concerning Electricity; in Which tbe 
ce lateſt Diſcoveries upon this Subject, and 
c the Conſequences which may be de- 


te duced from them, are examined; by 


ce the Abbe Mollet, Member of the Royal 


cc 


cc 


F. R. S. 


Read May 17, 
1733 


teen figures. 


This treatiſe is the production of a great maſter 


upon the ſubject of electricity: he has already pub- 


liſhed two volumes expreſsly thereupon, beſides ſeve- 


ral memoirs among the works of the Royal Academy 


of Sciences at Paris. For ſeveral years he has done 
me the honour of being my correſpondent, and I 


have communicated ſevera! valuable papers from him 
to the Royal Society. 


The diſcoveries made in the ſummer of the year 
1752 will make it memorable in the hiſtory of elec- 
tricity. Theſe have opened a new field to philoſo- 
Cc phers, 


© Academy of Sciences of Paris, Fellow 
« of the Royal Society, of the Inſtitute of 
Bologna, &c.” extrafted and tranſlated 
from the French, by Mr. William Watſon, 


"HE work before us contains 262 
pages in 12mo, excluſive of the 
preface, and four copper plates, repreſenting ſeven- 


SS 
phers, and have given them room to hope, that what 
they have learned before in their muſeums, they may 
apply, with more propriety than they hitherto could 
have done, in illuſtrating the nature and effects of 
thunder; a phænomenon hitherto almoſt inacceſſible 
to their inquiries. 5 : 

But to make the moſt certain advantage of theſe 
new diſcoveries, we ſhould confine ourſelves to facts; 
and if we do draw conſequences from them, they 
ſhould be immediate and neceſſary ones; for, when- 
ever our diſcoveries ſeem to promiſe to be uſeful and 
important, we are apt to hope and expect great ſuc- 
ceſs from them : we muſt therefore be careful to re- 
ſtrain our imagination, or we ſhall fall into error. 

Thefe conſiderations have induced our author to 
examine with care, what may truly be concluded 
from the experiments propoſed by Mr. Franklin of 

Philadelphia, and fince carried into execution in. 

France, and elſewhere, in relation to the electricity 
of the clouds during a ftorm ; by weighing every cir- 
cumſtance, and comparing the greatneſs of the ef- 
fects, which have been had in view, with the more 
than apparent inſufficiency of the means, which have 
been employed to produce them. He thinks, he ſees 
clearly, that the conſidering the electriſation of pointed 
bodies as a proof of leſſening the matter of thunder, 
is abuſing a real diſcovery to flatter ourſelves with a 
vain hope; and it is chiefly to diſſipate this error, if 
it yet ſubſiſts, that determined our author to print, 
in the work before us, ſome reflexions, which he had. 
made at firſt only for himſelf, and a few perſons, to 
whom he was deſirous of communicating his opinion. 
— Mr. 


. 
Mr. Franklin's treatiſe upon electricity contains a 
great many very eurious experiments; but the de- 


ductions from them being different from thoſe, which 
the Abbe Nollet has given upon the ſame ſubjects, it, 
might be imagined, if he were filent upon this head, 
that he had given up his former opinions. The ho- 
nour, which the Royal Academy of Sciences has done 
them, in publiſhing them in their Memoirs, and the 
kind reception, which the public has given them, has 
obliged him to re-examine theſe opinions, and to un- 
dertake their defence; more eſpecially as he ſees, that 
he has powerful reaſons to ſupport them. This has 
alſo been a motive for the preſent publication, which 
our author is defirous ſhould be conſidered, leſs as a 
criticiſm upon Mr, Franklin's doctrine, than as a'de- 
fence of his own. VV 
In ſome parts of theſe letters, our author mentions 
an electricity, which is very often, and perhaps al- 
ways, in our atmoſphere, when there is no appear - 
ance of thunder. He ſpeaks of this, as if he only 
ſuſpected it, and, in a manner, as if it wanted con- 
firmation. He was then unacquainted with ſome 
deciſive experiments made upon this ſubject by Dr. 
le Monnier “, at St. Germain- en- laye, and which have 
been juſt publiſhed. He now conſiders, as a thing 
certain, that electricity is a very common meteor, 
which may manifeſt itſelf, when the weather is moſt 
ſerene ; 


In a memoir read to the Royal Academy of Sciences at Paris, 
Nov. 15, 1752. 8 OY 
— ce 
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ſcrene ; and that thunder is, ſtrictly ſpeaking, only 
one of its modifications, which renders it more ſenſi- 
ble to us. OS 
The Abbe Nollet's treatiſe contains nine letters ; 
fix of which are addreſſed to Mr. Franklin, one to 
Mademoiſelle Ardinghelli, who, when only ſixteen 
years old, tranſlated Dr. Hales's treatiſe of Hzma- 
ſatics into Italian, and added thereto ſome very in- 
genious remarks ; one to Mr. Jallabert of Geneva, 
and one to Mr. Boze of Wittemberg : To theſe are 
added ſome experiments in electricity, made in ſup- 
port of opinions, laid down in this work, in the pre- 
ſence of Meſſieurs Bouguer, de Montigny, de Courti- 
vron, d' Alembert, and le Roi, who were appointed 
by the Royal Academy of Sciences for that purpoſe. 
In the firſt letter our author gives his correſpond- 
ent Mademoiſelle Ardinghelli an account of the diſ- 
coveries in electricity in the year 1752; among which 
he takes particular notice of the experiment made on 
May 10, at Marly-la-ville, in conſequence of Mr. 
Franklin's hypotheſis; wherein pointed non-electrics, 
ſupported by electrics per /e, gave manifeſt ſigns of 
electricity during a thunder-ſtorm. This experiment, 
in the letters to Mr. Collinſon, Mr. Franklin had 
propoſed, but, as far as may be judged, had not then 
carried into execution. The experiment of Marly- 
la-ville was ſoon after verified by Dr. le Monnier at 
St. Germain-en-laye, who found further, firſt, that 
the like effects were produced, whether the iron rods 
were pointed, or not; and that it was indifferent, 
whether their poſition was horizontal, or not. Se- 
condly, that thunder electriſed not only iron, but alſo 
5 : wood, 


ä err 
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wood, living bodies, and other electriſable ſubſtances. 
Thirdly, that it was not abſolutely neceſſary to place 
theſe bodies at the tops of buildings; and that it was 
ſufficient for them to be placed about four feet from 
the ground in an open ſituation, and at ſome di- 
ſtance from large buildings. Fourthly, that bodies 
electriſed in this manner produced the like phzno- 
mena with thoſe electriſed by glaſs after the uſual 
manner. It was afterwards diſcovered, that electriſa- 
ble bodies, thus diſpoſed in open air, were ſometimes 
electriſed under thick clouds, but without thunder, 

lightning, or even without rain or hail. 
The Abbe Nollet recommends, that theſe « experi- 
ments ſhould be made with circumſpection, as he 
has been informed by letters from Florence and Bo- 
logna, that thoſe, who have made them there, have 
had their curioſity more than ſatisfied by the violent 
ſhocks, which they have ſuſtained, in drawing off 
the ſparks from an iron bar electriſed by thunder. 
One of theſe in particular ſays, that once, as he was 
endeavoufing to faſten a ſmall chain, with a copper 
ball at one of its extremities, to a great chain, which 
communicated with the has at the top of the build- 
ing, in order to draw off the electrical ſparks by 
means of the oſcillations of this ball, there came a 
flaſh of lightning, which he did not ſee, but which 
affected the chain with a noiſe like wild-fire. At 
that inſtant, the electricity communicated itſelf to the 
chain of the copper-ball, and gave the obſerver fo 
violent a commotion, that the ball fell out of his 
hands, and he was ſtruck backwards four or five 


paces. He never had been ſo much ſhocked by the 
experiment of Leyden. 


From 
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From the experiment at Marly-la- ville, and thoſe 
which have been made fince, have been drawn two 
conſequences ; one, that the matter of thunder, and 
that of electricity, are one and the ſame : the other, 

that, by the means of pointed iron rods, one might, 
without its doing any harm, draw off all the fulmi- 
nating matter from a ſtormy cloud. But our author 
has ſhewn, that bodies being pointed are not abſo- 
lutely necefſary ; and is deſirous, we ſhould not too 
haſtily believe, that miſchiefs ariſing from thunder 
may be averted by the apparatus propoſed. He 
thinks the means vaſtly too {mall for the 3 
of the cauſe. 

Our author's firſt letter to Mr. Franklin is an in- 
troduction to the five ſubſequent ones. 

The ſecond letter treats of the nature of the elec- 
tric matter. In this its analogy with fire is conſi- 
dered and proved; and our author takes notice, that 
Mr. Franklin, he imagines, who has certainly made 
ſome important diſcoveries into the properties of 
electricity, cannot but be diſſatisfied with the editors 
of his work, for publiſhing, © that he exhibited to 
« our conſideration an inviſible ſubtil matter, diſſe- 
„ minated throughout all nature, &c. which had hi- 
<« therto eſcaped our obſervations.” The latter part 
of which aſſertion is not ſtrictly true; as the conſider- 
ing the matter of fire, and that of electricity, to be 
one and the ſame, is a fundamental principle of 
what both the Abbe Nollet and myſelf formerly pub- 
liſhed upon this ſubject. 

The third letter to Mr. Franklin contains ſeveral 
proofs, that glaſs is not ot impermeable to the electric 

matter. 
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matter. Some of the experiments of our author up- 
on this ſubject I heretofore did myſelf the honour to 
lay before you; and they are in my 3 fully con- 

cluſive. 

The fourth letter to Mr. Franklin relates to ſeve- 
veral phænomena of the experiment of Leyden. In 
this letter it is examined, whether the effects of this 
experiment proceed from the glaſs phial, or from the 
non: electrics contained therein; and experiments are 
produced to prove, that the power of giving a ſhock 
in an electriſed phial of water, proceeds from the 
water in the phial, and not from the phial itſelf, as 


Mr. Franklin imagines. In this letter likewiſe is an 


examination of Mr. Franklin's opinion, that, in the 
charged phial, as much fire as is received by one of 
its ſurfaces is loſt by the other. 
The fifth letter to Mr. Franklin is in relation to the 
power of pointed non- electric bodies drawing off and 
throwing off electrical fire, at a much greater diſtance 
than obtuſe bodies do of the ſame kind. Our author 
thinks, that Mr. Franklin has attributed more power 
to pointed bodies, than, upon experiment he finds to 
be true. 
| The fixth letter to Mr. Franklin is upon the ana- 
logy of thunder with electricity. This is a fact at pre- 
ſent ſo well eſtabliſned, as to admit of no doubt. 
But our author cannot agree with Mr. Franklin in his 
opinion, © that thunder is at preſent in the power of 
men, and that we are able to diſſipate it at our 
“ pleaſure : that an iron rod (ſuch a one as Mr. 
* Franklin has directed, and ſuch a one as has been 
ic made uſe of) is ſufficient to diſcharge of all its fire 
C4 4 


T 
ce a ſtormy cloud againſt which it is directed.“ For 
his part, he confeſſes, that he cannot believe it; firſt, 
becauſe he ſees too great a diſproportion between the 
effect and the cauſe: ſecondly, becauſe the principle, 
which is given us to ſupport this opinion, is not ſuf- 
ficiently eſtabliſhed. He can hardly think, that the 
fulminating matter, contained in a cloud, capable of 
covering a great city, can be drawn off in a few mi- 
nutes by a pointed bar, as thick as your finger. If 
even a number of theſe placed upon the tops of emi- 
nencies were only neceſſary to prevent the effects of 
thunder, would not the vanes and croſſes at the tops 
of our ſteeples have been ſufficient to procure us this 
advantage? Theſe buildings however, in all times, 
have not been exempted from the miſchiefs of thun- 
der. He deſpairs of our weak efforts ever being able 
to difarm the heavens. — 5 
Our author here gives us the repreſentation and 
deſcription of his apparatus for electriſing during the 
thunder: it differs- in nothing eſſential from thoſe, 
which we uſed laſt year. 5 
In this letter are likewiſe conſider'd the validity of 
Mr. Franklin's hypotheſis of electric and non- electric 
clouds; the former ariſing from the ſea, the latter 
from the land; their operation, upon their approach- 
ing one near the other; the difference, according to 
Mr. Franklin, between electrical and common fire; 
and ſeveral other parts of Mr. Franklin's doctrine. 
The eighth letter is addreſſed to our worthy brother 
Profeſſor Jallabert of Geneva; and, among other 
curious particulars, inſerts part of a letter, which our 
author had received from Mr. Jallabert, giving an 
| 3 account 
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account of an experiment, which Mr. Jallabert had 

ſame time ſince made at the water-works at Geneva. 

An account of this experiment was communicated 
by myſelf to the Society; and it has near relation to 
ts experiment, which we made here in electriſing 
the river Thames fix years ago. Mr. Jallabert con- 
ſults the Abbe Nollet in relation to the ſolution of 
the phenomena of this experiment; and the Abbé 
does me the honour now to give the ſame ſolution 
thereto, which I firſt gave to a ſimilar experiment of 
Dr. le Monnier's, and laid before the Society in 
January * 1746, and ſince applied upon other OCCa- 
cations in illuſtrating the electrical circuit. 

The ninth letter is addreſſed to Mr. Boſe, duet. 
ſor of mathematics and philoſophy at Wittemberg; 'Y 
and is in anſwer to one of Mr. Boſe, in which this 

gentleman expreſſes himſelf ſurpriſed, that ſa many 

ages have paſſed, without it having been diſcovered, 
that thunder electriſes bodies; ſince it depends upon 
an experiment ſo ſimple, and which it is hardly poſ- 

{ible to fail in, when you deſire to repeat it under 
proper circumſtances. 

Upon this our author obſerves, that people in ge- 
neral only ſee the facts, and are ignorant of, or do 
not conſider, the means, by which philoſophers arrive 
at them ; nor perceive the circumſtances, without 
which theſe phenomena could never have been made 
known to us; and that Mr. Boſe will ceaſe to be ſur- 
priſed, as he is ſo well verſed in theſe phænomena, 
when he reflects upon what our author offers. 


To 


tt. 


ö a 
— l — — — — — 
' 12 - 


* Sce Phil. Tranſ. Vol. XLIV. p. 388. 
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To make the experiment in queſtion, it is necef- 
ſary that bodies ſhould be ſupported by glaſs, ſilk, 
or reſin, without touching any thing elſe commu- 
nicating with what we now call non- electrics; with- 
out which, the ſigns of electricity, which are ſought 
for, cannot manifeſt themſelves. 
Io this experiment, therefore, a previous know- 
lege is required, of inſulating bodies to be electriſed; 
but where is the man who was acquainted with this 
fact thirty years ago? Before that period, it was not 
even gueſſed at by any one. 
Since Mr. Gray diſcovered, that bodies muſt be in- 
ſulated, to communicate to them a perceptible electric 
virtue, to what purpoſe could we ſet up iron bars 
under a ſtormy cloud? This thought could not have 
happened, but to thoſe who had taken notice of the 
analogy between lightning and electricity, and upon 
whom this idea had made a ſtrong impreſſion. And 
no one could think ſeriouſly upon this analogy, but 
ſince the diſcovery of the experiment of Leyden, that 
is, ſince the year 1746. Before that time the electriſa- 
tion of bodies by thunder could not have been per- 
ceived, but by an accident very difficult to meet, on 
account of the conditions requiſite. 
Nevertheleſs it may be urged, that bodies, bein g 
* electriſed, have ſhewn themſelves 1 in all ages *, 


* 


— 4 


24 "READ took notice, that the electrical attraction had been 
obſerved ſo early, as to be mentioned by Theophraftus (ſee Phil. 
Tranf. Vol. XLIV. p. 732); ſo its luminous appearance, though 
7 hoo. as a meteor, is mentioned by Plutarch, in the life 


E Pliny, in the ſecond book of his natural hiſtory, chap. 
37 


— 


1 


as hiſtorians both ancient and modern have made for- 
mal mention thereof. But to this it may be replied, 

that it was not enough to know the fact, unleſs people 
were enough acquainted with it to take it for what it 
really was; that is, the electric virtue: for without that, 
obſervations of this kind could have very little weight 


with 


37, calls theſe appearances flats; and tells us, not only that they 
ſettled upon the maſts, and other parts of ſhips, but alſo upon mens 
heads: Exfiſtunt (ſays that hiſtorian) ftellz et in mari terriſque. 
© Vidi nocturnis militum vigiliis inhærere pilis pro vallo fulgorem 

< effigie ea: et antennis navigantium, aliiſque navium partibus, 
* ceu vocali — ſono inſiſtunt, ut volucres ſedem ex ſede mu- 
| © tantes: ., . . + geminz autem ſalutares, et proſperi curſus 
< prenuncize quarum adventu, fugari diram illam ac minacem, 
© appellatamque Helenam, ferunt. Et ob id Polluei et Caſtori id 
« numen aflignant, eoſque in mari deos invocant. Hominum quo- 
© que capiti veſpertinis horis, magno præſagio circumfulgent.” 
But (adds he) all theſe things are incerta ratione, et in naturæ 
majeſtate abdita. 

Seneca, in his Natural Queſtions, chap. 1. takes notice of the 
fame phznomenon. ©* Gylippo (ſays he) Syracuſas petenti viſa eſt 
ſtella ſuper ipſam lancem conſtitiſſe. In Romanorum caſtris viſa 
© ſunt ardere pila, ignibus ſcilicet in illa delapſis.“ 

Cæſar de Bello Africano, cap. 6. edit. Amſtel, 1686. We here 
find them attending a very violent ſtorm. Per id tempus fere 
© Czfaris exercitui res accidit incredibilis auditu; nempe Virgili- 
© arum ſigno confecto, circiter vigilia ſecunda noctis, nimbus cum 


* ſaxea grandine ſubito eſt exortus ingens. . Eadem nocte 


V legionis pilorum cacumina-ſua ſponte arſerunt. 
Livy, chap. 22. mentions two fimilar facts: In Sicilia militi- 
© bus aliquot ſpicula, in Sardinia in muro circumeunti vigilias 


© equiti, ſcipionem, quem in manu tenuerat, arſiſſe, et litora cre- 
6 bris ignibus fulſiſſe. | 


Theſe appearances are called by both French and Spaniards i in- 
habiting the coaſts of the mediterranean, St. Helme or St, Telme's 


Dd 2 fires; 


La 


wich any perſon engaged in the inquiry. At preſent, 


indeed, when we know, from the experiment of 
Marly-la- ville, that a ſtormy cloud is a great electric 
maſs, the action of which extends itſelf ſenſibly even 
to bodies, which are upon the ſurface of the earth, 
we mult agree, by reflecting on them, that the lights, 
which have been ſeen upon the croſſes placed on the 
tops of ſeveral ſteeple:, thoſe, which the Roman ſol- 
diers ſaid they had obſerved at the end of their pikes, 
and thoſe lambent flames, which appear upon the 
maſts of ſhips, which mariners call St. Helmo's fire, 
are ſo many electrical phznomena. But until the mo-- 
ment that this experiment was made, which open'd' 
our eyes with regard to the poſſibility and nature of 
theſe marvellous effects, theſe appearances were re- 
garded either as popular illufions, or falſe prodigies, 
or even as luminous vapours, which might be ranged 
in the claſs of phoſþborz. Moreover, as theſe were 
feen but ſeldom, if ever we had been tempted to at- 
tribute them to the influence of ſtormy clouds, we 
might have been diſſuaded therefrom, by conſider- 
ing the little agreement there is, between the * : 


. 
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fires; by the Italians, the fires of St. Peter and St. Nicholas, and 
are frequently taken notice of by the writers of voyages. 

If ſome late accounts from France are to be depended upon, we 
are informed, that at Plauzet it has been obſerved for time imme- 
morial; and M. Binon, the cure of the place, bears his teſtimony 
of the truth, that, for twenty-ſeven years, which he has reſided 
there in that capacity, in great ſtorms, accompanied with black 
elouds, and frequent lightnings, the three pointed extremities of 

the croſs of the ſteeple of that place eppear ſurrounded with a body 
of flame; and that, when this phænomenon has been ſeen, the 
N was no longer to be dreaded, and calm weather returned ſoon 
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of theſe effects, and the frequency of the cauſes; 
which might produce them. 


We ſee, therefore, how important it is to deſcribe. 


exactly the phenomena we obſerve : otherwiſe, how 
long may it be, before we can deduce any real in- 


ſtruction from thoſe, which we have been informed 
of in a negligent and ſuperficial manner ? We have 


heard all our lives of St. Helmo's tire, of thoſe which 
the antients call Caſtor and Pollux, and of the coma- 
zants of our mariners. But, from what we have 


had related. to us, and from what we have read, who. 
could have been prevailed upon to range them with: 
electrical phænomena? We have heard them repre- 


ſented, as thin lambent ſhining lights, a kind of phoſ- 


phoreal vapour: but there is a paſſage in the memoirs: 


of the Count de Forbin, quoted by our author, 


wherein mention is made of St. Helmo's fire ; which 


if any one, well verſed in the phenomena of elec- 


tricity, had carefully attended to and confidered a 

few years ago, he might have prognoſticated ſucceſs 
to Mr. Franklin, when: he propoſed his experiment 
upon thunder. In the night (ſays the author of 


« thoſe memoirs) on a ſudden it became exceed- 
. 


being torn to pieces, I ordered the fails to be taken 
in: We ſaw, upon different parts of the ſhip, above 


« thirty St. Helmo's fires: Among the reſt, there was 


& one upon the top of the vane of the main-maſt, 


« which was more than a foot and half in height. 
© J ordered one of the ſailors to take it down: When 
this man was on the top, he heard this fire; its- 
© noiſe reſembled that of fired. wet gunpowder : I 


© ordered. 


ingly dark, and thunder'd and lightened moſt dread-- 
fully. As we were threatened. with the ſhip's: 
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© vinced, that the matter of thunder and that of 
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ordered him to lower the vane, and come down; 
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but ſcarce had he taken it from its place, but 


the fire left it, and fixed itſelf upon the top of 
the mainmaſt, from which it was impoſſible to 
remove it; and continued there a conſiderable time, 


until it went out by little and little, &c.” 2 
If all the authors, who have taken notice of St. 


Helmo's fire, had ſpoken of it as this juſt quoted, 
philoſophers might have reproached themſelves for 


its having been ſo long before they had a juſt idea 


thereof, and for their not having ſhewn the principle 
upon which it depended. But how few hiſtorians 
are there, who could have related this fact with cir- 
cumſtances ſo proper to put us in a right train, as 


cc 


cc 
cc 
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thoſe juſt mentioned ? 


c And here I cannot but obſerve, as I am con- 


of electricity are one and the ſame, how vaſt an 
idea muſt the attending to the before- mentioned 


_ paſſage excite in the mind of perſons, accuſtomed . 
to the phænomena of electricity? How immenſe 


a quantity of it muſt they conceive to have been at 


which we ſee at- the ends of our conductors in 
electriſing, one of which was more than a foot and 
half in height? At this time, and under theſe cir- 
cumſtances, the maſts, yards, and every part of 


the ſhip, I conſider as conductors of electricity, 


between the, at this time electriſed, atmoſphere, 
and the ſea: and tho', being of a vegetable nature, 
and, if dry, even of the worſt kind for this pur- 

—  - 


that time in the atmoſphere ſurrounding the ſhip, 
and within the verge of its action, to furniſh more 
than thirty St. Helmo's fires ; the ſame, in fact, 


cc 


cc 
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poſe, they conducted electricity much leſs perfectly 
than metal under the like circumſtances would 
have done, 1 doubt not, but that they were greatly 
inſtrumental in averting the danger, with which 


the ſhip was threatened. _ 


Upon theſe conſiderations, I do not ſcruple to 


recommend, as Mr. Franklin has done, communi- 


cations of metal between the ſpindles and iron- 


work at the tops of the maſts of ſhips, and the ſea; 
or, which will anſwer the ſame purpoſe, the bilge 


water in the well. This can be liable to little 
objection, as the doing it is neither difficult, nor 
expenſive ; an iron wire, of the thickneſs of a gooſe- 
quill, conducting electricity more readily than any 
piece of timber, however large; and theſe maſts 


do it ſo much the worſe, as they are of a reſinous 


nature. X 


From attending to theſe phænomena, we every 
day ſee more and more the perfect analogy (to 


compare great things with ſmall) between the 


highly electriſed glaſs jar, in the experiment of 
| Leyden, and a cloud replete with the matter of 


thunder. But more of this poſhbly upon ſome 


future occaſion. 


Though the number and continuance of the St. 


cc 
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Helmo's fires, in the paſſage before- mentioned, 


probably tended greatly to preſerve the ſhip from 
the deſtruction, with which it was then threatened, 


yet the cauſe may be too great, and come on too 
faſt, to be leſſened enough by theſe means to avert 
the miſchief. Thus in the account, publiſhed in 
the * Philoſophical Tranſactions, from Captain John 
1 Waddel, 


® Vol. XLVI. p. 111. 


1 56 
« Waddel, his ſhip was almoſt beaten to pieces by 
te the thunder and lightning: although, as he expreſſes 
c himſelf, there were ſundry large comazants over 
ce head, ſome of which ſettled on the ſpindles on 


the topmaſt-heads, and burnt like very large 
© torches. When this account was written, theſe 
«© phenomena were only conſidered as the preſages 
te or attendants of a ſtorm, and no ſort of inference 
ce propoſed from them.” VVV 
But to return to our author: His work cloſes witk 
a ſeries of experiments, intended to demonſtra the 
validity of the concluſions exhibited therein. Theſe 
merit the particular attention of thoſe converſant in 
theſe matters; but I muſt refer you here to the work 
itſelf, and only obſerve, that ſome of the experi- 
ments are made 77 vacue, and are of the ſame kind 
with thoſe which I communicated to the Royal 
Society in February 1752; and which have been 
ſince publiſhed in the Philoſophical Tranſactions *. 
pon the whole, I think the treatiſe before us a 
very valuable one, as it gives us the ſtill riper thoughts 
of an able writer upon a difficult, and, till very lately, 
an almoſt unknown, ſubject ; of one, who, beſides 
his inquiries into this part of philoſophy, has a great 
compaſs in the knowlege of nature, and is therefore 
well qualified to inveſtigate her phenomena. 


3 _ — 
— __—_ * N ; 


+ Vol. XI. VII. p. 363, et ſeq. 
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XXXII. The Wumber of People in the City of 
Briſtol, calculated from the Burials for Ten 
Years ſucceſſive, and alſo from the Number 
of Houſes; by John Browning, Ey; of 
Barton-hill near Briſtol : Communicated by 
Henry Baker, F. R. bY 


Read Jan. 25, 1753- 


The certificates were obtained under the hands of | 
the præcentor of the college, the ſeveral mini- 
ſters of the ſeventeen pariſh-churches, the regi- 

 ſter-keeper of the ſeveral Quakers cemeteries, 
the ſeveral Anabaptiſts cemeteries, the Jews 
new-erected cemetery, for ten years, including 
the year 1741 and 1750. Whereas ſome of the 
pariſhes within the liberties of the city do extend 
_ themſelves beyond the liberties into the counties 
of Glouceſter and Somerſet, they are diſtin- 
guiſhed by the names of the out- pariſnes. The 
inhabitants of the ſeveral out-parithes being bu- 
ried within the liberties of the city, mult of con- 


| ſequence be brought into the city bill of mor- 
tality. 


E e Names 


Names oſ the Pariſhes. 


The Cathedral 5 * Ra 0 23 
All Saints p >. 2 
St. Michael's Ws 3 5 "ol 37 
St. Werburgh's . ; - WW (-\} 
St. James's Oh 7 « > mn 
St. Mary Redcliffs 8 , TT 
St. Thomas's V * . 639 
Temple 8 5 Og. SO = 
St. Nicolas's * 5 . 844 
St. Mary Ports J 
| St. Peter's > 1p - I. 3 8 
St. Philip and Jacob „ „ 
St. Ewin s 5 - . 
St. John Baptiſt's 3 %%ͤͤr + 
St. Leonard's a 5 FFF 
o ____, „„ 
St. Auguſtins VVV 916 
Chriſt- church 45 - — . 2 
The Quakers Cemeteries «<- «+ „ 
The Baptiſts Cemeteries - - 979 
The Jews new-erected Cy 8 


Total Number Burials f for Ten 3 173 7 


17317 — 10 = 1731 Burials in each Year, 


Rated 
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Rated Houſe in _ Pariſh. Number. 

All "ROY ES 6 7 

St. Michael's 3 4 
r 

St. James's . N 

St. Mary Redcliffs . 0 ” 

St. Thomas's . 

— F 

St. Nicolas 1 

St. Mary Port 5 


St. Peter's a 
St. Philip and — (urge out pariſh) 


St, Ewin's 


'St. John Baptiſt's ; 1 
St. Leonards Ro TY 
St. Stephen's .: FF 
St. Auguſtin's . F 
Chriſt· church My 1 
The Caſtle Precin@'s Ward . 


Total number of rated ts 


The lateſt and moſt accurate obſervations demon- 


ſtrate, that in great cities a twenty-fifth part of the 


people die yearly. 
The yearly amount of the burials at a — for 


ten years, 1731 * 252 43275. the number of inha- 


bitants. 
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The number of houſes rated to the land-tax, 
as appears by the rates in the council- | 
houſe, Michaelmas, 1751, J 
As the rates are not always accurately made, 
and as it is the uſual cuſtom not to rate | 
houſes, which are untenanted, hoſpitals, or | 
alms-houſes, it will be neceſſary to make a | 
very large allowance for theſe deficiencies, | 
eſpecially as many houſes are rated in groſs | 

under the denomination of ſeveral tene- | 
ments; when they belong to the ſame | 

landlord in all the ſeveral pariſhes, an al- 
lowance of 25 per « cent. will be more than | 
ſufficient 


1216 


The number of houſes computed i in | the ſe- 


. 
Wan bouſes 70 82 


The uſual number of ſouls allowed to oh houſe 


is fix. 


Houſes 
7282 x 6 = 43692 number of inhabit”. by the houſes. 


43275 number of inhabit, * the burials. 


(a) 


XXXIII. A. Anne of the Ely pre- 


dicted by Thales; by the Two. William 
— M. D. 
* 3. FHILST I lived in Lincolnſhire, I 


was viſited by Mr. Edmund Wea- 
ver, who was a very uncommon genius; particularly 
he had made himſelf a great maſter of aſtronomy, and 
was ſcarcely to be accounted the ſecond in the king- 
dom. He compoſed complete tables of the celeſtial 
motions, which he was very much ſolicited to pub- 
liſh; but the world waited for Dr. Halley's. 

Theſe tables were ſhewn to Dr. Halley : we may 
have a notion of their value from what the doctor 
ſaid thereupon, that he ſuſpected, Mr. Weaver had 
ſeen his tables. He was well known to, and much 
eſteemed, by Mr. Martin Folkes. He taught himſelf 
writing, arithmetic, algebra, ſome ſublime parts of 
the mathematics, the whole art and ſcience of aſtro- 
nomy; as his nad publications ſufficiently evince. 
He was an inſtance of great merit in obſcurity : he 
died in a little houſe of his own, ſoon after J re- 
moved to London, Dec. 27, 1748. and 1 was buried 
at Cathorp near Grantham. 

Thus much I thought proper to commemorate of 
this worthy perſon. An intimacy grew up between 
him and myſelf during that twenty years I lived in 
the country, nor was it unfruitful; for we often 
agreeably entertained ourſelves in calculations of 
aſtronomy, with a view to antient hiſtory. One of 
them I here produce before the Society, done many 


years 


now buſy in executing the vengeance, which God 
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years ago; but, upon hearing that read on the ſame 
ſubject from Mr. Coſtard, it put me in mind of it, 
and I hope it will be an acceptable illuſtration and 
confirmation of that famous piece of hiſtory, the 
eclipſe predicted by Thales the Mileſian; which hap- 
pened in the 603 year before the Chriſtian æra. 


I ſhall recite the hiſtory of this matter, as con- 


ciſely as I can, from the hiſtorians and writers, tho' 

they all miſtake the year. But this ſhews the ad- 

mirable uſe to be made of aſtronomy. in aſcertaining 
matters of hiſtory. 


The great king of Babylon, N ebuchadnezzar, was 


had made him the inſtrument of, upon the nation of 
the Jews, for their incorrigible wickedneſs and folly. 
Their king Jehoiachin was carried away captive to 


5 Babylon, and kept in priſon 37 years together, till 


he died. 
At this time there was a ſharp war between the 
Medes and Lydians, of which Herodotus give us an 
account, Halyattes, father of the famous Creeſus, 
was now king of the Lydians. 
After the Medes had conquer'd all the upper or 
northern part of Aſia, from the old poſſeſſors the 
Scythians, they again extended their borders to the 
river Halys in Leſſer Aſia, the boundary. between. 
Cappadocia and Armenia, or between the Lydians | 


and Medes. It was not long before there happened 
a war between theſe nations, which continued: for. 


five years together, with various ſucceſs. 

In the ſixth year they engaged each other, with 
the utmoſt of their ſtrength ; intending to make that 
battle deciſive of the quarrel, that was between — 

5 ut, 
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but, in the midſt of the engagement, whilſt the 
fortune of the day ſeem'd to hang in an equal balance, 
there happened a total eclipſe of the ſun, which over- 
ſpread both armies with a horrible darkneſs ; inſo- 
much that, being affrighted at ſuch a critical judg- 
ment of heaven (as they thought it), both ſides put 
up their ſwords; and they agreed to refer the con- 
troverſy between them to two arbitrators. Halyattes, 
king of Lydia, choſe Sienneſis, king of Cilicia; Cy- 
axares, the Median monarch, choſe N cbuchadnezzar, 
now buſy i in leading the Jews into captivity. 
Nebuchadnezzar is by Herodotus called Libynetus. 
It ſeerns to me, that the letter N, in the beginning 
of the word, bas, in the antient copies of Herodotus, 
been turned into A; ; and then the words, in two 
different dialects, are not very different. 
| Theſe great arbitrators compromiſed the matter be- 
tween the contending parties, by making a match 
between the two royal families; and fo reſtor'd peace 
and friendſhip. Aſtyages, the ſon of Cyaxares, king 
of Media, married Ariena, daughter of Halyattes, 
king of Lydia, of whom, a year after, was born 
Cyaxares, whom the prophet Daniel calls Darius the 
Mede. And in that laſt mention d year, king Cyax- 
ares gave his daughter Mandane in marriage to Cam- 
byſes king of Perſia; of whom, the next year, was 
born the great Cyrus, the founder of the Perlian mon- 
archy, whom the prophet Iſaiah foretold by name, 
that he ſhould reſtore the polity of the Jews, the city 
of Jeruſalem, and the temple, and return the ſacred 
veſſels of gold and filver, which Nebuchadnezzar 


had carried away, and put into his heathen temple at. 
Babylon. 


Thus 
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Thus ended this famous quarrel between the Medes 
and Lydians, thro the timely event of a total ſolar 
eclipſe, made ſtill the more eminent, that it was cal- 
_ culated, and foreteld to the Tonians by Thales 'of 
Miletus, at that time in the 37 year of his age. 
He was born of Phœnician parents; and there, no 
doubt, learned his knowlege in aſtronomy. He was 
the firſt, who brought this ſcience into Greece, and 
that 3oo years after the pretended. 'Chiron of the 
Argonauts. 

It is an invincible argument, that he learned his 
art; for a whole life is not ſufficient, ſo to obſerve 
the motions of ſun and rnoon, as to be able to calcu- 
late an eclipſe. 

This is the firſt eclipſe, which we hve Wed 
in ſo circumſtantial a manner. Notwithſtanding all 


this, it is ſtrange to ſee, how the learned have erred 
about the true year of this memorable affair. 


Pliny begins the miſtake, telling us, that it was 
the fourth year of the XL III Olympiad ; whereas 
it was the fourth year of the XLIII. It is not un- 
likely, the numeral letter V is crept into the original. 
Clemens Alexandrinus makes it about the fftieth 
Olympiad. Dr. Prideaux makes it 5 years too late ; 
. Archbiſhop Uſher 2 years. Sir Iſaac Newton gives 
us the true month and day, but aſſigns the 585 year, 
as Ricciolus. 
I have deſigned the map here exhibited, from my 
friend Weaver's calculation (Fig. IX.), which will 
preſcnt us with a juſt notion of the whole affair, It 
is a projection of the moon's ſhade, as it paſſed over 
the earth's ſurface from 20 to 60 degrees of longitude 
_ eaſt from London; and from 25 to 50 degrees of 
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north latitude, with the hours, half-hours, and quar- 
ters of time, where vertical. This was on the 18 of 


May in the proleptic Julian ſtyle : in the year of the 
Julian period 4111, the 603 year before the vulgar 
ra of Chriſt. = 
The eclipſe was total 4 minutes and a half, where 
the battle was fought. The ſhade enters our map, in 
the deſert of Barca in Africa, foon after 9 O clock 
in the morning. It traverſes the mediterranean ſea, 
and iſle of Cyprus; enters Aſia Minor at Cilicia, a 
little before 11; about half an hour after, it paſſes 
the city now called Erzerum ; near which I ſuppoſe 
the battle was fought, as being at the boundary be- 
tween the two kingdoms. It is between the river 
 Halys, and the river Melas, on which was the antient 

city Melitene. The river Melas runs eaſtward into 
the Euphrates. At half an hour after 12, the ſhade 
enter'd upon the Caſpian ſea, and at 1 upon the Kal- 
—_—_—— o 

We ſee here an authentic parapegma in antient 

hiſtory, deduced from aſtronomy : and we ſee a re- 
markable inſtance, brought about by Divine Provi- 
dence, of a moſt furious war, terminated by the in- 
tervention of an eclipſe. But eclipſes, ſay we, are 
natural and neceſſary phænomena, conſequent to the 
eſtabliſhed motions of the celeſtial bodies. True; 
Providence order'd them at the beginning, as well as 
comets, and earthquakes, and the like portentous ap- 
pearances, as antiquity rightly denominated them, 
and regarded them: but Providence did not there- 
by reſtrain its own power and authority, to render 
them at the ſame time of moral uſe. Providence 


can ſo over rule the actions of us men, as to bring 
them to coincide with theſe fore-ordain'd and neceſ- 
FF 


ſary 


14261 


ſary motions, ſo as to prove himſelf the Govenxon 
both of the natural and moral world; tho' improv'd 
philoſophy has given us a juſter notion of theſe mat- 
ters than the antients had. I wiſh our religious ſen- 
timents may advance, in proportion to our improved 
philoſophy. 

March 16, 1753. 


Wim, — 


XXIV. 4 farther n of the Giant 3 
Cauſeway in the County of Antrim in Ire- 
land, by the Rev. Richard Pocock, LL. D. 
Archdeacon of Dublin, and F. R. K = 


Read May 25. TN a letter, which I wrote in 1747 to 
ad a Martin F olkes, Eſq; Preſident of the 
Royal Society, which was read in January, and. 
printed in the Ph:loſephical Tranſactions for that 
month, I obſerved, in relation to the Giant's Cauſe- 
way, that there appeared in the Sea- cliffs three ſtrata 
of pillars between thirty and forty feet high, with 
ſtrata of a black rock between them; that the cauſe - 

way itſelf was the loweſt of all theſe, extending in 

a point into the ſea; and that another is ſeen towards 
the top of the cliff. 
Laſt ſummer I took another view of i it; I went. 
from Bally-Caſtle, which is about 10 miles to the ealt 
of the Cauſeway. When E came two miles to the 
weſt of Bally-Caſtle, within leſs than a mile of Bal- 
lintoy, half a mile to the ſouth of the ſea-cliffs, and 
about a quarter to the ſouth of the road, 1 ſaw the, 
. ſame 
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„ 
ſame kind of pillars in a low hill; 1 obſerved both 
hexagons and pentagons. 

The rocks towards the ſea appeared as if they were 
formed in the ſame manner; but when I came to 
them, I found it was only common rock in ſeveral 

ſtrata, and perpendicular joints. 

I went on about two miles to a peninſula called 
Donſeverik, where I ſaw ſome tendency in the rock 
towards this work of nature ; and going about half a 
mile farther, came to the beginning of the pillars in 
the ſea-cliff, as believe, about five miles from the 
cauſeway: and the ſhore and cliffs being ſhap'd 
moſtly in little ſemicircular bays, I had many very 
beautiful views of the upper and middle ſtrata of pil- 
lars: in one, particularly, they had much of the ap- 
pearance of ruin d portico's one over the other; and 
turning the little end of a ſpy-glaſs, it appeared 
ſorhething like the ruins of Palmyra, as a view of 


 themis repreſented in a copper plate, publiſhed i in the 
Fee Tranſactions. 


This wonderful work of nature is continued on in 
the cliffs for about a quarter of a mile beyond the 5 
Giant's Cauſeway. | 
I faw it again in the road to Coleraine, five miles 
to the weſt of the Cauſeway, in a low hill a furlong 
to the ſouth of the road, and two miles to the ſoutn 
of the ſea. The pillars here are ſmall; and being 
about a mile and a half from Ballimagarry, where 
the earl of Antrim has a ruin'd houſe, lately burnt 
down, it ſerv'd, as I ſuppoſe, as a quarry for build- 
ing part of that houſe, in which I ſaw a great num- 
ber of the ſtones, and particularly one of nine ſides. 
I ſaw others near two miles farther, to the ſouth of 
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the road in a low hill, within two miles of Coleraine ; 
ſo that the whole extends for about eleven Iriſh miles, 
or fourteen Engliſh. 
Beyond Coleraine, to the eaſt of Magilligan, I ſaw 
in the rocks towards the ſea-cliffs, the ſtones in the 
rocks towards the ſea- cliffs, the ſtones in the hills 
very regular, appearing at a diſtance much like theſe 
pillars. This is fix computed miles beyond Coleraine, 
and conſequently about ten Engliſh miles from the 
laſt pillars. 
At Fairhead alſo, a hi gh point of land, three miles 
to the eaſt of Ballycaſtle, towards the top of it, the 
rock appears as in grand pillars. They ſay it is not 
in joints, but it has ſomething of the appearance of 


bi grand Gothic piece of workmanſhip. 


As I ſpent a week at the Caufeway, and ſent away 


by ſea to Dublin as great a variety of the ſtones as I 
could conveniently get, particularly a large octagon, 
with the eight large ſtones round it; a pair of leſs, 
with eight pair, that encompaſs it; two ſmall penta- 
gon pillars, about fourteen inches over, one of them 
three feet ten inches and a half high, the other five 
feet ſeven inches; one hexagon Pillar, about the 
ſame ſize, and five feet five inches high; all which 
I have placed in my garden; fo I have had an op- 
portunity of conſidering it at leiſure. 

It is a black ſtone, weighty and brittle : and I have 
been informed, that it was tried in a glaſs-houſe, and 
that it melted with kelp, ſo as to make the black 
glaſs bottles: which experiment, I have been told, 
was made by Mr. Done of this kingdom, who is now 


in London. 


| Mr. 


Mr. Drury, whom I ſhall have occaſion to men- 
tion, found in a ſtone of the Cauſeway a rough peb- 
ble in the ſhape of an egg, about three quarters of 
an g long, and above an inch thick; and when it 
was poliſh'd, it proved to be a white cornelian. They 
are from three ſides to nine ſides, frequently encom- 

ed with as many ſtones as there are ſides; but 


many of them have a narrow ſide, which has no 


ſtone to it, but is filled up with a piece or pieces of 
ſtone, that ſhall be further explain'd; which pieces, 

when the ſtones are mov'd, commonly ſeparate, and 
break off. Some ſtones have two, or three, or more, 
of theſe ſides: ſo that it is poſſible, a ſtone, that 
has any number of ſtones round it, may have dou- 


ble the number of ſides: tho I ſaw none, that I had 


hexagons, with three broad ſides, and three very nar- 
row fides. 


Whatever the outward figure of the ſtone is, the 
concavity or convexity 1s either circular, or part of a 


circle; conſequently, as the ſides of the pillars are 
plain, the part between the inſide circle and the out- 


ward figure muſt either be fill'd up (as it is ſeen) by 


ſtone, which ſometimes ſeparates, as mention'd above, 


and as will be further explain d; or by the matter 
preſſed up from the fides, as will be more plainly 


deſcribed. In the former caſe, when the end is con- 
vex, this ſtone often comes off all round at the joint, 


and leaves the convex end as pa't of a ſphere, and 
the concave as a mould fitting to it. 


two, which might be part of a hexagon _ ſplit ; 
for 


reaſon to think were of this kind, except ſome, that 
had probably only three ſtones round them ; being 


I have ſome ſtones exactly like a hexagon cut in 
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[ 230 } 
for ſometimes a whole pillar appears as ſplit all the 
way down ; of which there is a remarkable one at the 
Cauſeway. 

In relation to the joints in the pillars, this werk of 
nature ſeems to be different from any thing yet known : 
and it muſt be very difficult to aſſign any — 
cCauſes of it. 

J ſubmit to the judgment of perſons more expe- 
rienced in theſe things what has occurred to me. 

I ſuppoſe, for reaſons, which 1 ſhall give, that the 
ſeveral parts of theſe pillars were at firſt formed either 
in the ſhape of a cylinder, with the upper end in a 
ſpherical figure, if not both ends; or that they were 
either ſpherical or oblate ſpheroids. 

For, being compoſed of cryſtal of ſix ſides, and 
ſpar of three, and of a very fine black ſand, it may 
be ſuppoſed, that, as the cryſtals and ſpars united, 
and formed an irregular body, the fine black fand 
fill d up the interſtices, and formed ſuch cylindrical or 
ſpherical bodies, as yet ſoft ; but, in thin horizontal 
laminæ or plates like talc, as they moſtly appear to 
be; and, if great force is applied, the ſtones will 
ſeparate in ſuch plates between the joints; and thoſe 
parts of the pillars, which have been expoſed to 
the weather, and corroded by it, appear in ſuch 
plates. Sometimes indeed there are perpendicular 
joints; as in the ſplit pillar, there feems o have 
been ſuch a one all down the pillar. 

It is therefore probable, that, when this matter 
was in a fluid ſtate, and when the ſtratum of rock 
was formed, on which it was made, the fluid con- 
tiguous to the rock fill continued in motion ; that, 
after a time, ſome of the particles of matter, which 


compole 


compoſe theſe pillars, being diſengag d from the par- 
ticles of water, ceas d to move, and form'd the parts 
of theſe pillars, which are next to the rock, in the 
above-mention' d figures; ſo much being formed only 

at once, or in a very thort time, as extends to the firſt 


Joint: that then, either by change of ſeaſon, or ſome 


other accident, ſo much more water mixed with theſe 
particles, as prevented their continuing to form them- 
ſelves into ſuch a ſhape, and gave the former motion : 


that, afterwards, the decreaſe of the water might 
again be the cauſe of the former effect; and ſo on, 
till the intire pillars were formed ; and the top of the 


laſt formed being convex, that, which was formed 


upon it, would probably be concave, and fit to it, 


either by its gravity, or by being ſofter. 


All being as yet in ſome one or other of theſe 6- = 


gures, we ſuppoſe the gravitation of the ſecond ſtra- 
tum above the firſt joint to operate in ſuch a manner 


on that which was firſt formed, and ſtill ſoft, as to 
preſs it down; and fo eight ſtones being round one 
ſtone, would naturally preſs the middle ſtone into an 


octagon. 
Ide reaſons for concluding, that they were at firſt 
in ſome of theſe figures, are theſe: 

That the concavity or convexity are either! in an 
intire circle, or part of a circle: 

That ſometimes the ends of the ſtones appear to be 
of a ſpherical form for ſome ſpace down, all round 


the ſtone; fill'd up only by a matter, that ſeparates 
from it, as ſhall be further explain d. 


For it is to be obſerved, that the pillar is not al- 


ways ſo preſs d out, as in each ſtone to form a regu- 


lar multangular figure ; but ſometimes there is a 
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1 L. 232 
nafrow fide, againſt which there is no ſtone, as ob- 
ſerved before: ſometimes it is preſſed out only in 
part; and this, together with the ſpherical part, is 
fill'd up, probably at firſt with the floating matter; 
which, I ſuppoſe, when the other ſtone was formed 
upon it, ſo united with it, that it remains as a part 
of the other ſtone, and breaks off from it, when 
they are moved: and if this happened to the lower 
part of the upper ſtone, this matter, which fills up, 
might unite with the lower ſtone ; for ſometimes this 
narrow fide is ſeen in the ſame ſtone both above and 
below, the angle being formed in the middle of the 
ſtone ; and then it is filled up with the matter, which | 
united with the ſtone above, and the ſtone below. 
It is to be obſerved, in purſuance of the proof, that 
the ſtones were originally round, and ſpherical at the 
ends; that when the preſſure was not ſufficient to 
make out the angles, which I ſuppoſe to be the cauſe 
of theſe narrow ſides, it is in this caſe plainly ſeen, 
that the original circular ſhape of the ſtone is ſtill 
retain'd ; that fide not being e in a ſtrait 
line, but appearing plainly to be part of a circle; as 
may be ſeen in the three pieces of ſtone, which I have 
_ that ſeparated from thoſe fides, and fitted into 
—_— 
It appears alſo, that what has been preſs'd out be- 
' yond the circle at the ends is commonly flat, and not 
concave and convex ; as it was probably made, not 
by the preſſure at the ends on the ſpherical part, but 
by the preſſure on the fides contiguous to it; and 
when part of the circle is taken off, in that caſe it is 
probable, that the preſſure on the ſides was very great. 
In one ſtone, the matter, which only in part form'd 
the angle, force being applied to it, came off, 2 
2 is ett 


left that part ſoherical, being one of thoſe ſtones, 
in which one part of the ſame end is flat, and the 
other convex, ſwelling like a cuſhion, 


This ſtone I ſent as a ſingle ſtone. It is a large 


Octagon, twenty three inches over; but after it had 
been ſome time in my garden, I perceived a crack 
in it, and, applying force, it divided. The under 
lone had been ſo unequally preſs d, that it is not only 
very thin on one fide, but there is a large hole in i 


about ſeven inches diameter, very near the edge of 
the ſtone; ſo that the matter muſt have been preſs'd 


away to the other ſide of the ſtone, not equally con- 
cave, and the ſtone above it muſt have preſs d into 


the dome below this; in which lower ſtone the con- 


vex part, which preſs'd through the middle ſtone, 


muſt have been left, as it is broken : : which I did 3 


not obſerve at the Cauſeway. - 
Some ſtones at the fame end are partly concave, 


and partly convex; probably occaſion d by ſuch an 


unequal preſſure ; 10 that I have one, which meaſures 


nine inches deep on one fide, which is convex, and 
four and a half on the other, which is concave: an- 


other, tho' all convex, yet is fix inches clear at one 


angle, and only four at the oppoſite angle; ſo that 


in theſe ſtones the joint appears as indented. 
We are to ſuppoſe, that, generally, the top of the 


lower ſtones is convex, and the bottom, conſe- 


quently, of the ſtone, that lies upon it, concave. 
But as ſometimes both ends of a ſtone are concave, 
we muſt ſuppoſe, either that the lower part of the 
ſtone, which ſettled on it, was harder, or, being of 
equal hardneſs, by its gravitation preſs'd it down. 
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[ 234 ] . 
Since I left the Cauſeway, I have been inform'd, 
that commonly, if the top of the ſtone in a pillar is 
found either concave or convex, the top likewiſe of 
every ſtone of that pillar is either concave or convex 
in the ſame manner; which may be a ſubject for fu- 
ture obſervation. 5 
It ſeems probable, therefore, that all the ends 
were originally ſpherical: ſome of the ſtones, it may 
be, exact ſpheres; others, oblate ſpheroids ; and ſome 
tonger ſtones in a cylindrical form, and of a ſpherical 
figure, at each end. To which conjecture I have 
been led, by obſerving the ſhape of ſome I have, and 
of two models of two ſtones repreſented in cork by 
Mr. Drury, who preſented the proſpects of the Cauſe- 
way engraved to the Royal Society, from the draw- 
ings of his ſiſter Mrs. Suſanna Drury. One of theſe 
is convex at both ends; and I have ſome in the ſame 
ſhape. This ſpherical figure has been altered by the 
preflure, in the manner I have obſerved: for, in 
the other model, part of the ſpherical figure is ſeen 
round the ſides towards the concave end; and I have 
one exactly of the ſame kind. In thoſe alſo, which 
I have, that are at the fame time partly convex and 
partly concave, the convex part ſeems to have been 
the natural figure of the ſtone, as before deſcribed : 
for, where both ends are concave, that, which was 
probably preſs'd by a harder ſtone form'd before it, 
is perfectly concave ; whereas that concavity, which 
is made by a ſtone probably form'd after it, is not ſo 
perfectly concave as the other; but it commonly re- 
mains convex in ſome part, as obſerved before; ſwell- 


ing out like a cuſhion preſs d by any weight. 


J 


2 HQ 


By all that I have been able to obſerve, the plates 
ſeem originally to have been horizontal : in ſome I 
have, which are convex, they are apparently fo; and, 
as far as I could remark, in all, where the plates ap- 
pear. Tho' it is probable, where the end of the 
end of the ſtone is concave, the laminæ or plates have 
in ſome meaſure been preſs'd in that form; tho' I 
could not certainly diſtinguiſh it in any of this kind. 
Scmetimes a joint near perpendicular begins as in 
a point from the ſide, and extends into that ſtone, 
and into all the ſtones of the pillar, which are be- 
neath it ; ſo as (when it has run the length of one 
None) to take off either two ſides of the ſtones or 
pillar, or one ſide, and part of two ſides. This in- 
deed ſometimes happens to be in the middle of the 
pillar, and in the ſame manner all the way down, ſo 
as to form two diſtinct pillars. Thus I have ſome, 
which, by this means, have a ſide leſs at one end 
than at the other; and I have one, in which the 
ſpherical part takes off at one end two ſides of the 
multangular figure, and makes part of a circle, as in 
ſome it takes off all the ſides at one end; or, more 
properly, the ſtone remains in its original ſpherical 
figure. The pieces, which fill up where the ſtone 
is not preſs'd into a multangular figure, ſometimes do 
not break off, as may be ſeen in the model, 
Of the other models made by Mr. Drury, four of 
them fit to one another, and repreſent p 


art of a pil- 
lar in the Cauſeway : The ſeven models not referr'd 
to, ſhew a variety of ſtones; the meaſures of all of 
them are marked in inches, and they are made by a 
ſcale of a tenth to an inch, The ends, which are cut 
| ſmooth in the cork, or are marked with a pencil, 
Gg 2 are 


[ 236 
are ſuch, as he could not ſee, or neglected to ob- 
lexve. 

The fourth ſtone I have ſent, which forms part 
of a circle, broke off from a None flat at one end, is 
the ſpherical part of a ſtone, ſach as. it appears = 
wards the concave end of one already mention'd. 
From theſe obſervations, thoſe, who are well 
verſed in natural philoſophy, may poſſibly form ſome 
better judgment, and be more happy in their con- 

jectures in relation to this difficult ſubject, the cauſe 


of the joints in the Fon of this extraordinary work 
of n: nature, | 


Tas. X. 


Repreſent the plan and profile of the ſtones brought 
to Dublin by the Rev. Archdeacon Pococke. 


 Explanati on of the Fj ures. 


Fig. I. A plan of the pillar, with the meaſures of 
the lengths of the ſides, A, B, C, D. 


Fig. 2. A plan of the pillar, with the lengths of the 
other four ſides; viz. E, F, G, , and the di- 
ſtances of the circle from the ſides of the polygon. 
Fig. 3. A profile of the ſtones, ſhewing the ſides 
A, B, U, D. 
Fig. 4. A profile ſhewing the ſides E, F, G, H. 
The black lines ſhew the deviation of the circles 
from a plane: and the large prick'd waved lines 
ſhew the profile of the ſwelling and concavity 
within them. 
The upper row of figures in each ſtone ſhews the 


2 of the ſides at the angles ſo far as they 
are rait. 


The 
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The under row of figures ſhews the remainder of 
the height of the ſtone at that angle ; or it is 
the height of the angular curved pieces, which, 


before they fell off, were the complements fil 


ing up the priſm, and making the ſides of the 


pillar wholiy flat, and the edges or angles of 
the pillar all ſtrait lines. 


Fig. 5. Two. upper ſtones of a pillar, as thiy ſtood = 


on the Cauſeway, ſhewing 4 ſides of the pla 
Diameter of the upper circle of the upper ſtone 22 
A hs 
The circle is about half an inch within the aol 


gon at the fide D; but is cut off by the ſide C, 


about three quarters of an inch. 


The ſides B and 3 a little broken. 


Fig. 6. The two ſtones turned together upſide-down; ; 
ſhewing the other four ſides of the pillar. 


Diameter of the (now) uppermoſt circle about 
twenty-one inches. 


The fide H much broken. Angle 7, rounded off 


from the circle to the (now) lower end of the 


ſtone. Angle G is not rounded off. 
Fig. 7. The two ſtones ſeparated a little to ſhew the 


| . one. 8 


Diameter of the circles, which meet twenty- two 


inches. 


The convex part of the bottom of the upper ſtone 
fitting the concave part of the top of the under 


one; and the concave part of the bottom of the 


upper ſtone fitting the convex part of the top 
of the under ſtone. 
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bottom of the upper ſtone, and top of the under 
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XXXV. A Letter upon the ſame Subjef? from 
the Rev. Richard Pococke, LL. D. Arch- 


deacon of Dublin, to the Nav. Tho, Birch, 
D. D. Secr. R. 9. 


Dear n+ Dublin, June 4 1753. 


Read June 28, N Received the favour of your obliging 
753. Þ}þ letter; and J return my hearty thanks 
to the Royal Society for their kind reception of the 
obſervations, which I ſent them on the Giant's Cauſe- 
way. I am ſenſible, that it is difficult to make any 
ſuppoſitions on ſuch a ſubject, that may not be lia- 
ble to ſome objections; but I ſhall be very glad, if 
mine put any one upon making more happy Conjec- 


This day Mr. Drury brought 1 me two maps of the 
Cauſeway (/ee TAB. XI.), one a view from the top 
of the cli, and the meaſures as he pac'd; the other 
from my meaſures by a line; in which the let- 
ters anſwer to thoſe in the engraving after his ſiſter's 
drawing. I have ſent them to you, as Mr. Folkes 
ſome time ago deſired to know how far the Cauſeway 
extended into the ſea. 


I have alſo ſent you four drawings by Mr. Drury, 
of two curious ſtones, which I brought to Dublin. 


Iam, 


Dear Sir, 
Your moſt obedient humble ſervant, 


Richard Pococke. 
XXXVI. 
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celebrated Dr: Halley's Tables, and the Mo- 
tions of Mr. De Buffon, for eftabl iſhing a 
Rule for the 
of Man; by Mr. William Kerſſeboom, 0 
the Hague. Tranſlated from the French, 
by James Parſons, M. D. and F. R. §. 


— 0 — inter 


Meque of te 


Read May 31, J FF 
1753. 


mitting me to look over the 


works of the learned, was the reaſon, why I was not 


one of the firſt, who peruſed the General and parti- 
cular Natural Hiſtory, Sc. of Mr. de Buffon. How- 


ever a little interval of leiſure allowing me to look 


into it, I am at a ſtand to find myſelf mention'd, in 


the tables for determining the degrees of probability 


of the duration of human life: and as this paſſage 


is the occaſion of my remarks, I will begin by citing 
it intirely here: 


« Man (lays M. de Buffon, at the end of the 


fecond tome) as is well known, dies at all ages; 


and altho' it may be ſaid in general, that his * 
is longer than that of almoſt any other animal, 
cannot be denied, that it is at. the ſame time *. 


variable and uncertain. Attempts have been of late 


ce years made to know the degrees of theſe variations, 
5 -—— za 


KXXV I. Au F the Relation 2 the 


probable Duration of the Life 


V ſituation in life not per- 


the ſame breath with the celebrated Dr. Halley and 


others, to receive our condemnation on account of 
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and to eſtabliſh, by obſervations, ſome certainty 
* concerning the mortality of mankind of different 
«© ages. If theſe obſervations were ſufficiently exact, 
« and a ſufficient number of them made, they would 
ce be of very great uſe towards knowing the number 
ce of the people, of their increaſe, of the conſumption 
__« of proviſions, of the diviſion of taxes, &c. Many 
e 1ngenious men have ſtudied this ſubject; and lately 
Mr. Deparcieux, of the Academy of Sciences, has 
ce given us an excellent work, which ſerves as a rule 
« for the future, with reſpect to annuities for life : 
but, as his principal view was to calculate the mor- 
"0 tality of annuitants, and that, in general, annuitants 
ce for life are men in one Rate, no concluſion can be 
« drawn from it for the mortality of mankind at 
© large. The tables, which he has given in the 
* fame work upon the mortality of the different re- 
c ligious orders, are alſo very curious; but, being con- 
« fined to a certain number of men, who live in a 
different manner from others, they are not yet ſuf- 
« ficient to found exact probabilities with relation 
« to the general duration of life. | 
« Dr. Halley, Meſſieurs Graunt, 3 
« Sympſon, &c. have alſo publiſhed tables of the 
« mortality of -mankind ; and they have founded 
« them upon extracts from the bills of mortality of 
« ſome pariſhes of London, Breſlaw, &c. But it ap- 
« pears to me, that their reſearches. however ample, 
« and the reſult of long ſtudy, can afford only very 
c (diſtant approaches to the knowlege of the mor- 
e tality of mankind in general. In order to make a 
good table of this kind, not only the regiſters of 
** the pariſhes of ſuch a city as. London, Paris, &c. 
« ſhould 


cc 
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te ſhould be made uſe of, where foreigners are daily 


coming in, and natives going out, bur alſo thoſe 
c of the country; that, by adding together the re- 
<« ſults of each, the one may compenſate the other. 
„ M. Dupre, de St. Maur, of the French Academy, 
* has begun this upon twelve country pariſhes, and 
<< three of thoſe of Paris: he was willing to commu- 
e nicate theſe tables to me to publiſh them; and I 
the more readily do it, becauſe they are the 
only tables, upon which the probabilities of the 
* life of mankind in general can be eftabliſh'd with 
any certainty.”. 


AN 
A 


As for the tables, I refer for them to the work. 
9 2. I am not at all concern for a defence of my 
table, which is ſufficient to ſupport itſelf ; but I am 
greatly ſurpriſed, that a philoſopher ſhould condemr 
works, which he never either ſaw or read : for it is 
evident, M. de Buffon never ſaw my Eſſays on politi- 
cal Arithmetic; and that all, which he appears to 
know of it, is indeed very lightly drawn from M. 
Deparcieux's work, who nevertheleſs knew no more 
of it, as he himſelf makes it appear, than what he 
found in the Bibliotheque ra:ſennee for the firſt three 
months of the year 1743, Tom. 30. This extract 
happens unluckily not to be made by an able hand; 
but, on the contrary, very fit, by its confuſion, and 
the irregularities, which run thro' it, to lead into 
errors. The corrections, that were made in the ſecond 
part of the ſame 3oth Tome, are not even ſufficient 
to ſecure the reader from miſtakes. 
Nevertheleſs M. de Buffon, without even reading 
the work, might have known more of it, though 
2 © _ written 
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written in a language, which he is very likely a 
| 85 ſtranger to; ſince Mr. Eames has given an excellent 
| extract of the firſt eſſay in Engliſh, printed in N® 
=_ 450 of the Tranſactions of the Royal Society of Lon- 
Þ don, of which this philoſopher A a member; and 


j ub becauſe Mr. Van Rixtel has inſerted an extract 
ns of the two ſucceeding ones in Nꝰ 468. of the faid 
7. ranſaftions. Befides which, M. de la Chapelle has 
given, in his 13th Tome of the Nouvelle Bibl. iotheque 
Wl for the month of December in the year 1742, a very 
i ample and judicious extract of the three eſſays toge- 
ther. I have alſo confirm'd my obſervations by a very 
intereſting and ſenſible proof, upon that put of Lon- 
don called the city, which is printed in the firft three 
months of the year 1743, Tom. 14. of the Nouvelle 
Bibliotbeque; and likewiſe in the ſecond three months 
of the year 1 74.5 ofthe Bibliotheque ratjonnee, is inſerted 

a ſmall piece relative to my obſervations and proofs. I 
take the liberty of referring every reader, who may not 
underſtand the Low-Dutch language, to thoſe ſeveral 
pieces cited ; and my table of the degrees of the pro- 
bability of the duration of the life of man will ſup- 
port itſelf very well againſt the haſty judgment of M. 
de Buffon, who certainly has too much candour not 
to acknowlege, after a mature deliberation of thoſe 
pieces mention d, that they contain ſomething more 
than “ very diftant approaches to the knowlege of the 

e mortality of mankind in general.” 
$ 2. I would fay much the ſame of that excel - 
lent piece of the learned Dr, Halley, if my ſurprize 
did not increaſe, the more I reflect, that this work 
ought to be thoroughly known to a member of the 
Royal Society of London ; and that this very mem- 
ber nevertheleſs makes ſo careleſs a judgment upon 
It. 


ſou] 
it. This reflection leads me to another kind of de- 
fence of that famous deceaſed author; which is to 
make M. de Buffon ſenſible, that © nearly the ſame 
degrees of probability of the duration of "the life of 
« man in general” arc in the table of Dr. Halley, 
which he would have us think are in the extracts of 
M. Dupre's obſervations or tables, which he has pub- 
liſhed, For this purpoſe I conſtructed a table paral- 
le] to that of Dr. Halley, which begins with 1000 
lives of one year old, and which J found, in the 
reduction of the great general numbers of Dupre's 
tables, to have alſo the ſmaller numbers analogous; 
that is, by beginning alſo with 1000 lives of a year 
__ old. Both tables are laid down as follows: "= 


{ 1 . 
A 
164 4 
1 . 
. F4 4 44 N 
a : " , 4 * 
þ on 4. | 
n * 5 
| ITS 41 
"ET 17 N 
UE ” 24 | 
Sik Fo 2 
1 q | al 136% 
7 ' 
X «. IR | 
wy \ 
= l 1 - 
: G 9 i * 
| ' ! 
FW 
| T gn 0 4 5 
al 4 l 
: ; , - K.! 11 | 
| 15 
ern 
14 WW $5" 
"T  ' |" 
* k * mY CH 
4 9 
. 1 4 
| - | lar 
= - n 
=, + 8 14 
- 1 Ha P . 
1 wil f 4+ 
- [7 G 
Nene 
4t\ A 
ö : 164 
: N 4 ; 
1 | IE MTEN 
1 1 1 0 
* 1 5 I | 
; f 14 las | 
. N 3 
148 i 
* nee 
ö 1 N 
" ' 
4 1 1 my '! \ 
1 * * A 
: 11 4 
N 1 1 
* : 1 Ll | * 
+ \ {MI 
d * f Jt Y 
* "8 ? 
b 1 * bY 
1 ö 
N 14 
we ALLEY 
| | 
j ; 
mA 
8. 4 * 3 F | \ \ 
14 | f . 
9 | 
* : 
= N 11 N 
4 14 4 
1 N 
18 
IN * 
$33 WY! ke F 
- * 
1 K 'T 
As * 1. 4% 'i5 
: l N 
1 » 
T i my 6 
r { l 
= : a +4! 
* J : PF: 10 
ö Wit "4 * 
iy +» a7" | C 
& : Nee 1 
1 * 4 37 1 110 
—_ v4 
5 = 
f 


* 
| i * 
oe 
ly 4 } hy 
$714 
Lil. 
11 
. \ 17 Y 
: = 
e þ. ' 
We A 
| TY. | 
. 5 8 
\ 12 
4F* 1 
11 
: is 1 
, . | | * 
b 1 
1. 
. * 1 
" 1 
Ll 


Popes, s, reduced. 


1 Number of | 9 1 Num e 
ber of | Deaths fr. | iber of Deaths fr. 
| Lives Yeax — 

— 


Lives Year to r. 


MOMO DB O 


Hh 2 


＋ 
S 
— 
a 
- 
Q 


[ 244 ] 
Halley's Table. Dupre's, reduc'd. 
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2 6 — s, reduc d. 
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Year toYr 
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© total of Dr. Halley' s table : : «3300s 
Sum total of M. Dupre's table eeduced | 339 1 1 


In the whole matter, all the difference Sans 
theſe two tables conſiſts in this, that Dr. Halley S IS 
more perfect, more compa, and more conformable 
to thoſe obſervations, which conduct us all to the 
idea of a progreſſion nearly arithmetical, which the 
great number of reſeatches enables us to unfold by 
little and little, in the repreſentation of the ſtrength 
of human life, when that n is become more 
= | 

If M. de Buffon will compare the table given 
by bimſelf of che probability of the duration of life, 


0 hich 1 is founded: upon that of M. Dupre de St. Maur, 
with 
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with that given by M. Deparcieux, in his ingenious 
work conſtructed upon that of Dr. Halley, he will 
find a like conformity between them, It is M. Depar- 


cienx's thirteenth table, which I have before me. 
What follows, in Halley's column, I ſet down, in 
order to compare it with M. de — 8 table. 
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8 5. It is therefore ſufficiently demonſtrated, that 
Dr. Halley's table ought not, in M. de Buffon's opi- 
nion, to be excluded from the claſs of thoſe, which 
* are the only tables, upon which the probabilities 
ce of the life of mankind in general can be eſtabliſhed 
with any certainty ;” far from being compriſed, in 
his ſevere judgment, among thoſe of authors, © whoſe 
c reſearches, however ample, and the reſult of long 
c ſtudy, can afford only diſtant approaches to the 
©. knowlege of the mortality of mankind in general.” 
| $6. M. de Buffon begins his table of the probabili- 
ties of life with a term, which precedes that of a year 
old, called zero age; and from M. Dupre's obſerva- 
tions, aſſigns to it a duration of 8 years. I firſt 
thought it an error of the preſs ; but there is no room 
for this doubt, after what M. de Buffon ſays, We 
ce ſee by this table (ſays he) that one may reaſon- 
cc ably hope, that is, lay an even wager, that an in- 
« fant juſt born, or who has 0 age, will live eight 
* years: that an infant, who is a year old, will live 
ce thirty-three years,” &c. This little ſpace of eight 
years ſtruck me; becauſe all the obſervations, which 
I know, are very far from it. I had therefore re- 
courſe to the ſource, to the obſervations of Mr. Dupre 
himſelf, and I found it was a miſtake of M. de Buffon; 
the mean life of infants of ub age being, according 
to M. Dupre's tables, twenty-and-five years and up- 
ward ; and, from the obſeryations of Juſtel, which 
Dr. Halley made uſe of, the mean life of a child of 
no age is above twenty-and-ſeven years. 

8 7. I might make an end here, if the ſubject did 
not abſolutely require my offering a word concerning 
the nature of both Juſtel's and M. Dupre's obſervations. 

Ii 2 _ 
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The remark has not eſca ped the ſagacity of Dr. 
Halley himſelf: it is, that * want the eſſential; 
ee which is, the number of living perſons, among 
© whom the obſervations upon the dead are made.” 
If M. de Buffon had made the ſame reflections upon 
M. Dupre's tables, he would have found the irreparable 
defect of them, as well as Dr. Halley did in juſtel's 
obſervations; and he would have Arbe more, 
without doubt, to the method propoſed by Monl, 
Deparcieux. 

$8. I ſhall put an end to this treatiſe by a word 
or two, which relates to Dr. Short's dif pleaſure againſt 
me. This may perhaps be unneceſſary, after the labo- 
rious and — extract of his book in the Journal 
Britannique, of the month of July 1750. However 
fince Dr. Short joins with thoſe, cy — ; 
have accuſed me of partiality to ſuch or ſuch a city, 
he will have with them my defence (to ſay no more) 
in my letter to Mr. Eames, and in the piece already 
quoted in the Nouvelle Bibliotbeque, Tom. XIV. 
Artic. 8. Let him read, and he will return from his 
prejudice : if not, 
Curentur dubii medicis 2. agri. 


Hague, May 11, 
1753 · 2 
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XXXVII. I Letter from Father d'Incarville, 
of the Society of Jeſus, at Peking in China, 


to the late Cromwell Mortimer, M. D. 
R. S. Secr. 


4. ST Pekin, Nov. 15, 1751. 
Read June 7, F SHOULD be glad to have it in my 
5 power to do more for your illuſtrious 
Society, boch as to my ſituation and condition. We 
are very much confin d at Peking; we have not even 
the liberty of going where we pleaſe by ourſelves to 
ſee things; nor can we, with prudence, believe the 
reports of the Chineſe, who make nothing of de- 
ceiving us, if they can defraud us of our money. 
When we can do no otherwiſe, we endeavour to pre- 
vent our becoming their dupes, as well as we can: 
and yet, notwithſtanding all our precautions, we can- 
not anſwer for what intelligence we have this way, 
ſo well as for what we affirm to have ſeen ourſelves. 
Every year I ſend to our gentlemen of the Academy 

at Paris what I can diſcover upon ſuch matters, as 
I know concern them; which has given me the op- 


portunities of ſending you ſeveral curious things i in 
natural hiſtory. 


| You ought to have received laſt year ſome leaves 
and flowers of different trees, beſides a good number 
of ſeeds. The leaves and flowers of the varniſn- 
tree, which I ſent, come from the province of Nan 
King. This tree is different from that I ſaw in the 
king's garden at Paris. The latter is the ſame with 
— what 


LL 200 
what I ſaw at Macao; which was brought from 
Miſſiſſippi into France. 3 3 
We have not in Europe the tree, from whoſe fruit 
the Toeng yeou is drawn. It were to be wiſh'd they 
could raife it there. The Toeng yeou is an oil, or 
natural varniſh, drawn by expreſſion from the fruits, 
which I have ſent you, of which they make a very 
great trade in China. It coſts but very little, the 
pound weight being worth about 7 or 8 ſols of our 
money. I heard fay, that they ſell it at Paris under 
the name of China varniſh. It is excellent for pre- 
ſerving furniture, giving them a poliſh not inferior 
to our varniſhes of Europe, which coſt ſo much 
money. Perhaps they may make ſome attempts to 
uſe it in Europe ; but they will not ſucceed, becauſe 
they know not how to prepare it. This oil is ſo 
common in China, that the greateſt part of the peo- 
ple, in tolerable circumſtances, rub over their tim- 
ber with it, giving it what colour they pleaſe. It not 
only adorns their houſes, but alſo preſerves the wood. 
The columns, that ſupport their houſes, and thoſe 
of the great room where the emperor's throne is, 
are varniſh'd with no other than this oil.  _ 
The Kou chou is a tree, of the bark of which they 
make the beſt paper in China. The common paper 
of their books, which looks yellowiſh, is made of 
particular ſpecies of Bambou, of which they prepare 
the young ſhoots, as we prepare hemp. They whiten 
it, by boiling it in lime-water: in this manner they 
prepare the Kou chou. There is no filken paper in 
China; all the different kinds of paper here are 
made either of bark, hemp, or of the ſtraw of corn 
or rice, Sometimes they blend with this — 
_ ks 
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ſtalks of the Typha 4 The paper made of hemp or 
ſtraw ſerves only for wrapping up goods, or to ma e 
paſteboard; and that made of the bark of the cotton- 
plant ſerves for fans, being leſs apt to crack than any 
other white paper. 

The white wax, produced by certain inſects, is a 
very curious and profitable thing. I have not yet 
| been able to ſee any of them. What has been told 


himſelf, is not ſufficient to give a proper idea of 


them. As to the manner of their depoſiting this wax, 


to me, that there is ſome analogy between 


it aj 


it, and the manner of the gum lac's being depoſited 
by certain ants . 


other candles, than ſuch as are made of this w: 


| becauſe it never emits any ſmoke. The learned there- 


fore uſe them only, when they compoſe an exerciſe 
upon their examination for degrees: for then they 
are confined in very ſmall rooms, where the ſmoke 


of tallow-candles would incommode them greatly. I 
believe the chief * of this wax is owing 


to 


. a * —ͤ— 


* Typha _aluſtris major of Caſpar 8 Cat's-tail. | 
F In order to explain this paſſage, I take the liberty of making 
the following remark. The Lacca-tree is the Jujuba Indica of the 
great Ray; which produces this gum. The letter-writer is miſled 
by what Garcias ab Horto ſays about it, that certain Jarge-wing'd 
_ ants make this gum out of the juice ſuck'd from this tree, and de- 
poſit it upon the ſurculi, &c. of the ſame : but the celebrated Ray 
and J. Bauhin ſay, it is exudated, and by the heat of the ſun con- 
creted into the form, in which it is found upon the parts of this 


tree. There are other trees, which produce this Sum, as well 


as this, mention d by Hermannus. 


me by one of our miſſionaries, who has bred them 


In the emperor's palace they very rarely uſe any 
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mention by-and-by. 


water-colours. 


FF] 
to their coating tallow-candles-with it, which E ſhall 
This wax is procured by boil- 
ing the matter raſped off the branches of the tree, 
the leaves of which are the proper nouriſhment of 
theſe inſects, in a large veſſel of water; the wax 
ſwims at the top, and, when cold, it is taken off in 


a cake. 


The berries of the einowtres are of great uſe in 
the ſouthern provinces, where there are very few 


ſheep. Almoſt all the candles, fold there, are made 


of the oil drawn from theſe berries. They procure | 


this oil in the ſame manner, that I have mention'd 


concerning the wax ; and as this oil is not of ſo good 
a conſiſtence as tallow, for its coheſion, when can- 


dles are made of it, they dip them in the white wax 
mention d: the external os thus made, 8 
them from guttering *. At Peking the ſame thing is 


done with tallow- — ; ; nor do I ever rememb 


to have ſeen them run down. I imagine, that our 


bees-wax would anſwer the * purpoſes with this 


White wax of China. 


The ſeeds cf the Yen tchi come from a plant, | 
which I think very particular ; at leaſt I cannot re- 
collect any thing like it. From theſe ſeeds or berries, 
when very ripe, a tincture of a fine red is drawn, as 
may be ſeen in the flakes of cotton charged with this 


colour, ſold here. They moiſten them with a little 


warm water, and then — the colour, which is 
afterwards evaporated to a drineſs, and ſerves for 


. A The 


„—— 


— — — 


— — 


® This is applicable to the green wax of Miſſiſſi ppi. 


Naß w 
The Perſicaria, of which they make indigo in and 
about Peking, merits attention. Indige is alſo made 


of the Per ſicaria maculata, with which the banks of 


rivers and ſtreams often abound ; but it is of an infe- 
rior quality to that made with the other Perſicaria, 
the ſeeds of which I ſent you ; and this even is not 
of equal value with that made of the anil, ſuch as is 
made in the ſouthern provinces here, and in thoſe of 
America. 


Ihle ſtones of apricots come from a ſpecies of tree, 
whoſe fruit is not eatable. Theſe trees are only cul- 


tivated for theſe ſtones, from which an excellent oil 
is produced for burning; and which, inſtead of olive- 
oil, we uſe for our fallads. 185 


The Heat tze are the cluſters of the flower of a 
baſtard Acacia, from whence a moſt beautiful yellow 


tincture is drawn, by boiling them with a little atum. 
The hoang tebi tze produces yet a finer tincture: but 


manner. : 


A kind of ſtuff is made from the cods of the wild 


filk-worm, called ien ftcheou, excellent for wear, 
when made for gain, but chiefly that, which is made 


from ſuch cods, as I ſent you in 1749. It is ſcarce, ' 
and dear. There is another kind of lien tebevu, of 


of which they ſell a large quantity at Canton : it is 


which I ſend you this year. Theſe cods are capable 
of being wound on wheels or ſpindles. The firſt I 
ſent are only wound on ſpindles ; but firſt they muſt 
be boiled in a ſtrong lye, made of the aſhes of the 


the fineſt yellow colour of China comes from the 
boang pe pi; and theſe three are prepared in the ſame 


made of the filk drawn from other cods, ſome of 


ſtalks of the Sarazzn corn, till they are capable of 
= K k —— being 
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Ge. The provinces, which 
quantity, are Tun nan, and See tcbouen. The two 


Pe tche i; 


[ 258 ] 


being pull'd aſunder with one's fingers, in order to 


turn them inſide-out, and take out the fragments of 


the chryſalis ; and as this kind of ſtuff is work'd like 
other IK the weavers do the reſt. 


The fruits of the fong yeou, and of the tallow-tree, 
which you ſhould have received laſt year, were 


freſher than thoſe I ſent before. 


This year you will receive the cods of ſilk, which 


makes the ſilk called ken tcheou, with the butterflies, 
which come from them. The other thin 855 Which 


I ſent, want no explanation. 


An Anſwer fo the Queſtions upon the Natural 22 | 


of F offils. 


HE empire of China abounds in mines of all 


| ſorts, as gold, filver, copper, tin, lead, iron, 
produce the greateſt 


greateſt rivers of China, Kiang, and Hoang bo, ſend 


down quantities of gold ſand. The former takes its 


ſource in the province of See tchouen, and the latter 


from Coconor : but they find mines of gold and filyer 


in the provinces of Tun nan, See tchouen, Chen i, 
Chan tong, Hou kouang, Fou Rien,  Kouei tcheou, 


greedineſs of gain ſhould excite popular inſurteQions. 
They open them ſometimes in one place, ſometimes 


in another: but, upon the leaſt appearance of a riſing, 
they immediately ſhut them up again. We cannot 
give any account of what is defired, concerning the 


manner of working the ſeveral mines. We are not 
| in 


but, for political reaſons, they work but 85 
few of them. I believe the principal is, leſt the 
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in a way of informing outſelves. I have endeavour'd 
for ſeveral years to procure ſpecimens of the different 
mines, but could not yet obtain them. If, hereafter, 
I can diſcover any thing worth while in this matter, 
J ſhall not fail to communicate it. As to what re- 
gards petrifactions, I have only ſeen a few crabs, 
pieces of wood, and ſome bones, which I take to be 
thoſe of buffaloes. I have ſent into France ſpecimens 
of all the ſimple drugs ſold by the druggiſts at Peking; 
among which are ſome bits of minerals, petrified 
bones, &c. to which I expect an anſwer next year, 
and ſhall be better able to chuſe what to ſend of ſuch 
things, as ſhall be deſired. This collection is one 
of the affairs, that coſt me moſt trouble. mo 
The article, that regards the deluge, makes me 
Imagine, that the lift of theſe things comes from the 
celebrated Sir Hans Sloane. I ſhould be glad to have 
an opportunity of doing him pleaſure, and I would 
do it moſt readily. All I know of it is this; the 
_ Chineſe have but a very confuſed idea of an univerſal 
deluge. They only conclude from things ſeen upon 
the ſurface of the earth, that there muſt formerly 
have been ſome terrible hurricane, and that the ſea 
had cover'd the face of the earth. A great mandarin, 
who had a better underſtanding than the Chineſe 
commonly have, being ſent into Ho nan, to viſit ſe- 
veral places, obſerved, upon the top of a very high 
mountain, a kind of hafin, the circumference of 
which, formed by the mountain, was filled with dif- 
| ferent figures of fiſhes, ſhells, and marine plants, 
impreſſed upon ſtones : He ſaid to another mandarin, 
who accompanied him, Certainly the ſea muſt have 
been here: theſe fiſhes, ſhells, and; plants are 


K k 2 found 


„ 
ce found only in the ſea.” F. Gaubil ſays, the Chineſe 
'8 books pretend, that ſuch impreſſions are found upon 
the higheſt mountains of Th:ber, and See tebouen. I 
had an opportunity myſelf to go into the mountains 
about Peking, and even went up to the higheſt, but 
_ nothing of this kind; and was informed upon 
| 1 * they never found any thing like them. 
| greateſt part of the cinabar of China comes 
| = from ig province of Jun nan: and it is ſaid, there 
| 


is ſome alſo in Kiang /, Hou kouang, and Koui tcheou, 
| Kang bi, the great-grandfather of the preſent empe- 
= ror, ordered a general ſearch to be made thro the 
ii whole empire for antimony, but found none in any 
| of the mines. 


I have the honour to be, with 1 much reſpect: and 


—_ - eſteem, | 
[| S I R, Ds * 
=—_ EEE 
obedient ſervant, 


D'Incarville. 
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XXXVIIL. 4 Letter from My. T. Melvil t 


the Rev. James Bradley, D. D. F. R. §. 
With a Diſcourſe concerning the Cauſe of 


the different — _ of the — 4 
1 


8 1 R, 
Read March 1, Ho I have not the honour of your 
"95 acquaintance, I have preſumed to 
addreſs the incloſed paper to you, relating to optics 
and aſtronomy. The unwearied zeal which you have 
ſhewn, Sir, for the improvement of theſe ſciences, 
made me conclude, that whatever has an appearance 
of truth or novelty on ſuch ſubjects, tho' inconſidera- 
ble in itſelf, might not be unacceptable to you. Be- 
ſides, among all the ſocieties of the learned in Europe, 
I could think of no abler judge to confult on theſe 
matters, than the author of the © Aberration of Light, 
« and of the Variation of the Preceſſion of the Equi- 
% noxes:” the two greateſt diſcoveries, without 
doubt, that have been made in aſtronomy for half a 
century. Perhaps you may be able, Sir, from the 
many accurate obſervations you have already made, 
to decide the queſtion relating to the velocity of light; 
or, at leaſt, to determine, whether the obſervation 
propoſed be practicable: for I am very ſenſible, that 
many obſervations, which appear eaſy in ſpeculation, 
cannot be put in execution. 
If you find any thing in the incloſed worthy of the 
public view, you are at liberry to lay it, in whole, or 


in 


1 
[| 

4 

1 


| | 
if | 


d ning the Cauſe of 7 Be different fron. | 


Read March 8, i; 


vity, it w 
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in part, before the Royal Society, or to make what 


uſe of it you pleaſe. I am, 
* wm: 


1753. Your moſt obedient humble ſervant, 


T. Melvill. 


Geneva, Feb. 2, 


gibility of tbe — of Light, by Mr. T. 


Melvill. 


N order to account for the diffe- 
rent refrangibility of the different- 


1733 


Iy-colour'd rays, Sir Iſaac Newton , and ſevesal of 
his followers, have ſuppoſed, that their particles are 
of different magnitudes or denſities; but if there be 


any analogy between the refractive power and gra- 
Ai produce equal velocities in all particles, 
whatever their magnitude or denſity be; and ſo all 
ſorts of rays would be equally bent fr rom their right- 
lined direction. 
2. It ſeems therefore a more probable opinion, 
which others have advanced, that the differently- 
colour'd rays are projected with different velocities 
from the luminous body; the red with the greateſt, 
violet with the leaſt, and the intermediate colours 
with intermediate degrees of velocity; for, on this 


hypotheſis it is manifeſt, that they will be differently 
refracted 


12 — ——— — — 8 DRM - 
= — ” ” — CE” — —_ c—_ — — * — - . 


+ Mewton's Optics, Query 29 


„„ 

refracted in the priſmatic order, according to obſer- 

„ 
3. On ſuppoſition, that the different refrangibility 
of light ariſes ſolely from the different velocities of 
the rays before incidence, theſe velocities muſt be to 
one another nearly as their ſines of refraction.— I 
ſay nearly; for their exact proportion cannot be diſ- 
covered, but by the ſolution of the following pro- 
blem, which 1 take this opportunity of propoſing to 
the learned: b 


If two bodies fall, in equal angles of incidence, on 
a ſpace terminated by parallel planes, in which 
any power acts perpendicularly to the planes 
(according to the hypotheſis in Prop. 94, Lib. I. 

of the Principia) the ratio of the ſines of emer- 
gence to the common ſine of incidence, and 
conſequently to one another, being given, to 
determine the proportion of their velocities at 
the time of their incidence on the firſt plane. 


4. Their velocities in any given medium (ſuppoſe 
air) being once determined, their velocities in any 
other may be eaſily diſcover d; for they are to thoſe. 
in air as the fine of incidence to the fine of refraction; 
when the ray paſſes from air into the other me- 
—_— * 
5. While the differently - colour d rays are ſuppoſed 
to move with one common velocity, any pulſes, ex- 
cited in the æthereal medium, muſt overtake them at 
| equal 


+ Principia, Phil. Nat, Prop. 95, Lib. I. 
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equal Annes and therefore the intervals of the fits 
of reflexion and tranſmiſſion, if they ariſe in this 
manner, as Sir Iſaac conjectures, would be all equal: 

but if the red move ſwifteſt, the violet ſloweſt, and 
the intermediate colours with intermediate velocities, 
it is plain, that the ſame pulſes muſt overtake the 
violet ſooneſt, the other colours in their order, and 
laſt of all the red; that is, the intervals of the fits 
muſt be leaſt in the violet, and gradually greater in 
the priſmatic order, agreeably to obſervation. 
6. Let c denote the velocity of the æthereal pulſes, 
the velocity of red light, and U that of violet; I 
and F the intervals of their fits, and D the diſtance 
between two ſucceeding pulſes : it is plain, from the 
nature of Newton's hypotheſis, that I is to D, as 
to CY; and again, D to J as C-U'to U: there- 
fore, ex £quo, {is to J. as V u to CU—VU, 


from which we have the equation C= |< 4 


E. herefore, as the proportion between the intervals of 
the fits in red and violet, can be aſſigned by experi- 
ment, and the proportion of their velocities in any 
medium likewiſe, by Art, 4. the velocity of the æthe- 
real pulſes may be cafily computed. The velocities 
of the red and violet in air are nearly as-78 and 
77. In the celeſtial ſpaces they are leſs, but almoſt 
in the ſame proportion; the intervals of their fits are 
by experiment as 100 and 63 +, from whence, by 
the canon now laid down, the velocity of the æthereal 
pulſes in the celeſtial ſpace is found to be to that 5 
re 


— — — — — EI es 
=. 4 - = 1 


+ Newton's Optics, Lib, H. Part I, Obſ, 14. 


SS 
red light as 79763 to 78000. As light moves from 
the ſun to us, by Dr. Bradley's accurate eſtimation, 
in 8' 12” (a), the pulſes of the æthereal fluid muſt 


be propagated thro' the ſame ſpace in about 8' 1”. 


7. Hence alſo may be determined, in known mea- 
ſures, the diſtance between two ſucceeding æthereal 
25 ² WF  * = DOSE 
pulſes for D = „ e 
8. Upon the hypotheſis of the different velocities 
of different colours, we may underſtand, at leaſt in 
general, the reaſon of the ſtrange analogy, diſcover d 
by Sir Iſaac, between the intervals of the fits, and 
the ſpaces occupied by the ſeveral colours in the 
ſpectrum (a thing hitherto unexplained (6); ſince, from 
the velocities of the ſeveral rays, upon which depend 
the intervals of the fits, as has been now explained, 
_ ariſe likewiſe their ſeveral degrees of refrangibility. 
9. But, as it is of great conſequence in philoſophy, 
to diſtinguiſh between facts and hypotheſes, however 
plauſible, I obſerve, that the various refrangibility, 
reflexibility, and inflexibility, of the different colours, 
and their alternate diſpoſitions, at equal intervals, to 
be reflected and tranſmitted, which are the whole 
ground-work of the Newtonian ſyſtem, are to be 
confider'd as undoubted facts, deduced from experi- 
ment ; but that the velocities of different rays are dif- 
ferent in the manner now deſcrib'd, is no more than 
probable conjecture : and tho' this point ſhould be 
decided, by a method that we are now to propoſe, 
it 


(a) Eames's Abridg. Tranſat. Vol. VI. p. 157. 
(5) Compare Newt. Opt. Book I. Part 2. Prop 3. with Book 


e————-4 


II. Part 3. Prop. 16. 


bl che particles of light, it would ſtill be no more 
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it would ſtill remain uncertain, whether the fits of 
reflexion and tranſmiſſion conſiſt in an alternate acce- 
leration and retardation of the particles of light, or in 
ſomething elſe. For inſtance, it might be ſuppoſed, 
that every particle of light has two contrary poles, 
| like a loadſtone; the one of which is attracted by 
the parts of bodies, and the other repell'd ; and that, 
beſides their uniform rectilineal motion, the particles 
of differently-colour'd rays revolve in different periods 
round their centers ; for thus their friendly and un- 
friendly poles being alternately turned towards the 
ſurfaces of bodies, they might be alternately diſpoſed 
to reflexion and tranſmiſſion, and that at different 
Intervals, in proportion to the periods of their rota- 
tion. Laſtly, tho it were proved, that the fits do 


proceed from an alternate acceleration and retardation 


than. probable conjecture, that this is brought about 


by pulſes excited in the æthereal medium. Nay there 


are ſome circumſtances in theſe phænomena, that 
ſeem hardly intelligible by that hypotheſis alone: as, 
Why the intervals of the fits are leſs in denſer me- 
diums (a); and, Why they increaſe ſo faſt, and in 
fo intricate a proportion, according to the obliquity 
of incidence (0. = 53 
10. By Dr. Bradley's beautiful theory of the aber- 
ration of light, the ſtars appear to be removed from 
their true place to a certain diſtance, according to the 
proportion which the tranſverſe motion of the ſpecta- 
| tor's eye bears to the velocity of light. It is plain 
- therefore, 


__ — * 


* 8 
"—__ — 
- — * » 


(a) Newt. Opt. Book. II. Part 


Prop. 17. 
(b) Prop. 15. ibidem. x 
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therefore, that, on our hypotheſis, any ſtar muſt 
have a different apparent place for every different 
colour; that is, its apparent diſk muſt be drawn out 
by the aberration into a longitudinal form, reſem- 
bling the priſmatic ſpectrum, having its red ex- 
tremity neareſt its mean place. In the ſtars ſitu- 
ated about the pole of the ecliptic, its length 
ſhould continue always the ſame, tho directed along 
all the different ſecondaries of the ecliptic in the 
courſe. of a year: but in thoſe which lie in or near 
the plane of the ecliptic, it ſhould be greateſt at the _ 
limits of the eaſtern and weſtern aberrations, the ſtar 
recovering its colour and figure, when the true and 
mean places coincide. ' But there is no hope of diſ- 
covering, whether our ſyſtem be true or falſe, by 
this conſequence of it : for the greateſt length of the 
dilated diſk being to the whole aberration, as the dif- 
ference of the velocity of the red and violet ta the 


of it, cannot much exceed the fourth part of a ſecond. 

11. The time which the extreme violet light takes 
in arriving from any diſtance to the eye, will be to 
that which the Aims red takes in coming from 
the ſame, as 78 to 77. If Jupiter be ſuppoſed in a 
quadrare aſpect with the fun, in which poſition the 
eclipſes of his ſatellites are moſt commodiouſly ob- 
ſerved, his diſtance from the earth being nearly equal 
to his diſtance ſrom the ſun, light takes about 41“ in 
paſſing from him to the earth; therefore * laſt 
ſenſible violet-light, which the ſatellite reflects before 
its total immerſion into Jupiter's ſhadow, ought to 
continue to affect the eye for a 77th of 41'; that is, 
about 32“ of time after the laſt ſenſible red light is 
gone. It is therefore a certain conſequence of our 


L12 hypotheſis, 


mean velocity of light, i. e. but about a 77th —_ 


muſt take place in the time of emerſion by a con- 


Geneva, Feb. 1, 1753. 
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hypotheſis, that a ſatellite, ſeen from the earth, ought 


to change its colour about half a minute before its 


total immerſion, from white to a livid greeniſh co- 


lour ; thence into blue, and at laſt evanith in violet. 
I need hardly obſerve, that the ſame phenomenon 


trary ſucceſſion of colours, beginning with red, and 


ending in white. 


12. If this phænomenon be perceived by aſtrono- 
mers, we ſhall have a direct proof of the different 


yelocities of the differently-colour'd rays, and, con- 
ſequently, a mechanical account of their different de- 
grees of refrangibility ; for I fee not, to what other 


cauſe ſuch an appearance could be reaſonably aſcribed. 


If it be not, we may conclude, that rays of all co- 
lours are emitted from the luminous body with one 
common velocity. _ 5 


T. Melvill. 


This paper was delivered to Mr. Short, in order to 
attend to the particular obſervation of Jupiter's 
ſatellites recommended by Mr. Melvill, who 
after ſome time made the following report to 
the Society, * 1 


PER ſince this paper of Mr. Melvill's was put 


into my hands, I have carefully attended the 


emerſions of Jupiter's firſt fatellite thro a reflecting 

teleſcope of four feet focal length, and with a proper 

magnifying power; but I have not perceived the leaſt 

alteration in the colour of the light reflected by the 

3, _ fatellite, 
1 


| * 


F 
ſatellite, except in quantity. It may indeed be obſerved, 
that theſe emerſions are ſeen ſooner or later thro' te- 
leſcopes of different lengths, and by eyes of different 
goodneſs: and it may therefore be alleged, that there 
is a certain quantity of time elapſed between the very 
firſt emerſion of the ſatellite, and the inſtant when 
it is perceived by the very beſt eye, aſſiſted by the 

beſt teleſcope; and that, during this interval, the 
ſucceſſion of colours, above-mention d, is perform'd. 
But our author, in conſequence of his hypotheſis, 
ſays, that this ſucceſſion of colours may be per- 
ceived for the ſpace of 32” after the firſt emerſion of 
the ſatellite; and I am fully fatisfied, from repeated 
obſervations, that the quantity of time elapſed from 
the very firſt emerſion of the fatellite, till it is per- 
ceived by a good eye, aſſiſted by a good teleſcope, 
can amount only to a very few ſeconds. So that, 
upon the whole, we may conclude, that it does not 
appear, by the obſervations of the emerſions of the 
firſt ſatellite of Jupiter, that the rays of different 
colours move with different degrees of velocity. 
But our author's concluſion, that, if the rays of 
light emitted from Jupiter's ſatellites, at the time of 
their immerſion and emerſion, ſhould not be found 
of different colours, the rays of all colours emitted. 
from luminous bodies will have one common velo- 
city, ſeems only to hold good, on a fuppoſition, that 
light is propagated by a continued motion, in the 
manner of a projectile. 1 5 . 
Dr. Knight, in his treatiſe on attraction and re- 
pulſion (Prop. 69.) has confider'd the propagation 
of light, as performed by vibrations in an elaſtic 
fluid, in the fame manner as ſound is produced by 
| vibrations 


> . 4 
vibrations in the air: and he thinks, that it is as eaſy 
to conceive how the velocities of the particles of light 
may be different, and yet take up equal times in pro- 
pagating their motion from one to another through a 
given ſpace, as to explain how ſounds of different 
tones move with equal velocities. In accounting for 


both, he ſhews, that, in a ſeries of particles, which 
mutually repel each other, the greater their velocity, 
the nearer they will approach other, in communi- 
cating their motions from one to another; and con- 
ſequently each of them muſt move thro a greater 
| ſpace in ſo doing: wherefore the fame time may be 


ſpent in propagating a ſucceſſive motion thro! a ſeries 


of particles, whoſe velocity is greater, if each parti- | 


cle has to move thro' a greater ſpace, as is ſpent, 


tinued thro' a leſs ſpace. The dilemma, to which 
our author's reaſoning ſeems to have reduced the 
doctrine of refrangibility, may therefore be conſider d 


as a probable argument for adopting this hypotheſis 


of the propagation of light thro an elaſtic medium. 


—_ — 


XXXIX. The Caſe of the Operation for the 


Empyema, ſucceſsfully per formed by Joſeph 
Warner, F. R. S. and Surgeon to Guy's 


_ Hoſpital. 


Read June 28, N the 19 of March 1752, I did 

87 myſelf the honour of communi- 
cating to the Royal Society the caſe of John Hines, 
on whom I had performed the operation for the 


empyema 


where the velocity of each particle is leſs, but is con- 
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EL” 
empyema with ſucceſs. Since which time, I have per- 
formed the ſame operation a ſecond time with equal 
benefit; and therefore preſume to lay this caſe lizewiſe 


before you, as a farther proof of its uſefulneſs under 
the like circumſtances, 


[O H N Collier, aged 17 years, was almitted into 
) Guy's Hoſpital on the 10 of May, 1753, on ac- 
count of a complaint in his cheſt, which he had la- 
boured under for three or four weeks. His ſymptoms 
were a continual pain in his left ſide, a difficulty in 
breathing, and an inability of lying on his right ſide, 
or of ſitting upright, without greatly increaſing his 
complaints. His pulſe was quick, and low; he had 
a ſhort cough, was a good deal emaciated, and ap- 
pear d fallow in his complexion. | 
Upon examination, I perceived a ſmall tumor, 
ſituated on the anterior part of the thorax obliquely, 
on the left fide of the extremity of the ſternum or 
breaſt-bone. There was not the leaſt diſcoloration 
of the integuments. On preſſing upon the tumor, 
his pain and difficulty of breathing were increaſed, 
and there appear'd ſomething like a fluctuation ae i. 
my fingers. He had never any rigor, which is a 
ſympꝛom generally attending the formation of matter; 
but from experience I have found, that the want of 
this ſymptom is no proof of the contrary, 
From the foregoing circumſtances, and ſymptoms, 
J made no doubt of the propriety of the operation, 
which I performed in the following manner: 
The patient being properly ſituated and ſecured, 
I began with making an inciſion of about two inches 
long through the integuments, and tendinous ex- 


panſion 
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panfion of the oblique muſcles of the abdomen upon 
th. mo". prominent part of the tumor: then I pro- 
ceeded to the making a ſecond inciſion, of an equal 
length with the former, tranſverſely thro' the upper 
part of the rectus muſcle (which had a perfect healthy 
appearance), directing my knife forwards, betwixt 
the cartilaginous portions of the ſeventh and eighth 
ribs, into the cavity of the thorax; upon which a 
thick clotted matter, to the quantity of 23 ounces and 
_ upwards, was diſcharged. After the whole of the 
matter was diſcharged, I introduced the fore-finger 
of my right-hand into the cavity, with which I evi- 
dently felt the lungs quite looſe and free from ad- 
heſion, the mediaſtinum, and ſuperior part of the 

diaphragm ; which laſt had been preſs'd ſomewhat 
lower than its natural ſituation by the weight of the 

incumbent matter. From whence it undoubtedly 


appear'd, that this great quantity of matter was con- 


tained in the cavity of the thorax.  _ 
After the whole of the matter was diſcharged, I 
Introduced a linen tent, properly ſecured, into the 
cavity ; which was continued to be introduced every 
day for about three weeks, now and then, as occafion 
required, making uſe of the prepared ſponge-tent. 
The diſcharge of matter was conſiderable for the 
firſt week, when it began to decreaſe gradually, till, at 
the end of three weeks, there was no diſcharge at all. 

From this time, ſuperficial applications only were 
made uſe of. At the end of five weeks he was per- 
fectly well, and has recovered his former plumpneſs, 
and healthy appearance. . 3 

1 muſt obſerve to you, that, about two years ago, 
he received a violent blow on his left fide by 1 


[ 273 ] 


fall; for which he had little or no care taken = 
him. He has ever ſince this accident had ſome com- 
plaints in his fide at times, but not conſtantly ; nor 


have they ever been ſo bad, as to prevent his acting 


in his buſineſs as a ſailor, till within a few weeks 
before he applied to me. 


London, Hatton Garden, 
* une 28, 1753. 


XL. Extract of a Letter from Mr. James 
Dodſon 20 Mr. William Mountaine, F. K. S. 


Ma 26, 1753. 


4H E nl has, without diſpute, 
been obliged to the invention of 


Read July 5, 
1753. 


fluxions, for many conciſe methods of calculating 
the peripheries, areas, and ſolidities, of curvilinear 


figures; but it muſt be confeſſed, at the ſame time, 


that the moſt uſeful, even of thoſe, had been com- 


puted before, tho by methods more laborious; and, 

conſequently, ſince the truth of the principles of 
fluxions was long diſputed, that art ſeems rather to 
have received, than to have afforded, any advantage, 
in thoſe caſes. 


Neper and Briggs calculated their ſeveral tables of 


logarithms, with almoſt inſuperable labour; and Van 


Ceulen was rendered famous for his approximation to 


the quadrature of the circle, on account of the acknow- - 


leged tediouſneſs of its computation. The methods 
of computing logarithms were indeed improved, by 


the aſſiſtance of the properties of the Hyperbola, and 
Mm the 
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the uſe of infinite ſeries, before the great inventer of 
fluxions was known in the world : but then, the bu- 
fineſs of logarithms being purely arithmetical, the 
Hyperbola was foreign to the ſubject; and the nature 
of infinite ſeries, tho' well adapted to the purpoſe, 
was at that time but little underſtood, © 

I am ſometimes induced to believe, that, if the lat- 
ter (i. e. the nature and uſe of infinite feries) had 
arrived at any degree of perfection, before the in - 
vention of fluxions, moſt of the ſeries, which are 
given for the above named kind of calculations, and 
have been deduced from fluxional proceſſes, would 

have been diſcovered without the aftiſtance of them : 
and I am of this opinion, becauſe I am certain, that 
many of them might have ſo been: to inſtance in 

both the caſes above quoted; viz. the ſeries, for 
making logarithms, and for rectifying the circle. 

And firſt, the terms of one of the moft ſimple 
ſeries, for expreſſing the logarithm of a given num- 
ber, is compoſed of the powers of the exceſs of that 

number, above unity, divided by their reſpective indi- 

ces; of which the firſt, third, fifth, &c. terms are af- 
firmative, and the ſecond, fourth, fixth, &c. terms 
are negative; and the difference between the ſums of 
the affirmative and the negative terms, is the Neperian, 
| hyperbolic, or (as ſome call it) the natural logarithm 

af the given number, 85 

Now a mathematician, who underſtands the nature 

and management of ſeries (altho' wholly ignorant of 

fluxions, or what the juſtly celebrated Dr. Halley, in 

his admired inveſtigation of this very ſeries, publiſhed 
in Ne 216 of the Phzloſophical Tranſa#tons, calls 
ratiunculæ, &c.) might arrive at the ſame concluſion, 

in the following manner: 


Since 


B75 
Since the logarithm of unity is univerſally deter- 
' mined to be nothing; that of 2, 3, 4, 10, or any 
other number, confider'd as a root, is one; that of 
4, 9, 16, 100, &c. confider'd as the ſquare of that 
root, is two; and fo on; it follows, that (in all caſes) 
the logarithm of a greater number will exceed that of 
its leſſer; and each logarithm will have ſome rela- 
tion to the exceſs of its number, above unity, the 
number, whole logarithm is nothing: the terms of 
the ſeries, therefore, which will repreſent the loga- 
rithm of any number, will confiſt of the powers of 
the exceſs of that number, above unity, with ſome, 
yet unknown, but conſtant coefficients e. 
That the logarithm of the ſquare of any number 
is twice the logarithm of its root, is a well-known 
property of thoſe artificial numbers; and therefore, 
the doubles of the particular terms of the aſſumed 
ſeries will conſtitute a ſeries, exprefling the logarithm 
of the ſquare of the given number. . 
But, by the fourth propoſition of the ſecond book 
of Euclid, the ſquare * any quantity is equal the 
ſum of the ſquares of its two parts, more a double 
rectangle of thoſe parts; which, in this caſe (where 
the given number has been aſſumed, to conſiſt of 
unity, and an exceſs) will be unity, more twice that 
%%% 
If, therefore, the ſeveral powers of the compound 
quantity (twice the exceſs of the given number above 
unity, more the ſquare thereof) be multiplied by the 
above aſſumed coefficients, and afterwards ranged 
under each other, according to the powers of the 
ſaid exceſs; their ſums will again expreſs the loga- 
rithm of the ſquare of the given number. 
3 1 Now, 


td) 


Now, fince the logarithm of the ſquare of the 
given number may be thus expreſſed by two infinite 
ſeries, each conſtituted of the exceſs thereof, above 
unity, and its powers; it follows, that the coefficients 
of the like powers of that exceſs, in each ſeries, will 
be equal between themſelves; and, conſequently, - 
the values of the unknown coefficients may be ob- 
tained, by ſimple equations; and theſe coefficients 
will, by the proceſs annexed, appear to be, the re- 
ciprocals of the ſeveral indexes of the powers of that 
_ excels, affected alternately with the figns + and —, 

as was before found, by the quadrature of the Hyper- 
bola, by Dr. Halley i in the above-cited Phzloſophical 
Tranſaction, and by many who have uſed a fluxional 
proceſs. 
hut, there is another logarithmic ſeries equally fin- 
ple with the former, confiſting of the ſame terms, 
ut all affirmative. This has been demonſtrated to 
be the logarithm of that fraction, whoſe numerator 
1s unity, and denominator a number, as much leſs than 
unity, as the former number exceeded it. 
Nov, if an infinite ſeries be formed from chat 
: fraction, by actual diviſion, it will conſiſt of unity, 
and all the powers of that defect; and if the ſeveral 
powers of the exceſs of this infinite ſeries above unity, 
be multiplied by the coefficients above- found, and 
Tanged according to the powers of that defect, their 
ſums will exhibit the above-deſcribed ſeries for the 
logarithm of that fraction, as appears by the opera- 
ration ſubjoin'd. 

As to the application of theſe two ſeries, and their 
ſum, to the finding the logarithms of numbers ; the 
| fame, being copiouſly treated of by Dr. Halley (in 
the Plileſophical T; 2 before quoted) there is 


O 
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no occaſion for the repetition thereof here. Note, 
The above tract of Dr. Halley's is printed with the 
explication of Sherwin's tables of logarithms (fol. 10) 
with many examples of the uſe thereof annexed, 

Secondly, The terms of one of the beſt ſeries, for 
the rectification of the circle, are compoſed of the 
odd powers of the tangent of any arc, not exceeding 
45 degrees, ſeverally divided by their reſpective in- 
dexes; of which the firſt, third, fifth, &c. terms are 
affirmative; and the ſecond, fourth, ſixth, &c. terms 
are negative; and the difference, between the ſums of 
the affirmative and negative terms, is the length of that 
arc, of which the tangent, and its powers, conſtitute 
the ſeries. FF 8 
Nc a mathematician, who underſtands the na- 
ture and management of ſeries, altho' wholly igno- 
rant of fluxions, might inveſtigate this ſeries in the 
following manner: FFF 
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It has been geometrically demonſtrated, that, the 
radius of a circle being unity, if the double of the 
tangent of any arc, be divided by the difference be- 
tween unity, and the ſquare of that tangent, the 
quotient will be the tangent of twice the arc. 

Now if an infinite ſeries be formed by actual di- 
viſion, its terms will conſiſt of the doubles of the 
odd powers of the tangent, and will be all affirma- 
tive; which ſeries will expreſs the length of the tan- 
gent of the double of that arc, whoſe tangent and its 

powers conſtitute the ſame. £ 

If a feries, conſiſting of the tangent and its powers, 
with unknown coefficients, be aſſumed (as in the for- 

mer caſe) to expreſs the length of the arc; then the 

length of the double of that arc may be expreſſed 
two ways; VS, either by multiplying each term of 

* the 


1 


Mod 
the ſeries aſſumed by the number two; « ___ 
the powers of the ſeries above deſcribed (which ex- 
hibits the length of the tangent of the double arc) 
multiplying each power by its proper - coefficient, 
ranging the products under each other (according to 
the powers of the tangent of the ſingle arc) and find- 
ing their ſum. ; SG 
Now, fince the length of the double arc may be 
thus expreſſed, by two infinite ſeries, each conſtituted 
of the tangent of the ſingle arc, and its powers; 
therefore the coefficients of the like powers of that 
tangent, in each ſeries, will be equal between them- 
ſelves; and conſequently the values of the unknown 
coefficients may be obtained by fimple equations. 

_ Laſtly, ſince the ſeries, which gives the length of 
the tangent of the double arc conſiſts only of the odd 
powers of the tangent of the fingle arc, therefore 
none of the even powers thereof can range there- 
with : now theſe will not occur in the odd powers 
of that ſeries; and therefore the ſeries, aflumed to 


expreſs the length of the ſingle arc, whoſe double is 


to be compared with the ſum of the former, muſt 
conſiſt only of the odd powers of that tangent ; and 
then the ſeries firſt mentioned reſults from the opera- 
tion, as will appear by examining the ſame, as hereto 
annexed. fr 
I am thoroughly ſenſible, that, to the learned, 
who are already maſters of the inveſtigation of theſe 
ſeries by other methods, this will appear to be an 
eſſay of more curioſity than uſe; but, with regard 
to ſtudents, I humbly conceive it will have its ad- 
vantages; becauſe by thoſe, who are acquainted with 
the notation of algebra, and the manner of ſolving 
= ſimple 
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ſimple equations, the nature of the ſeries, and the 


operations above uſed, may be eaſily obtained; and 
they may be hereby — to make a ſcientific uſe 
of logarithms in arithmetical, and of the rectification 
of the circle, in geometrical calculations ; which at 
preſent cannot be done, till a much greater progreſs 
is made in mathematical knowlege, without great 
labour; as well as to examine and correct the printed 
tables of both forts, — or found to be erro- 
neous. 


The operation W to find the coefficients of a 
ſeries, which will — the lognrithen © of a ym 
number. 


the given number be repreſented by 1+2, then 
the following ſeries may be aſſumed to repreſent its 
logarithm : 
 abkan + — + 224 uns, 1 

And 2n + 2x ＋ 2915 + 22 + auns, Se. will 
repreſent the 1 of the ſquare of that number ; 
vi x. of 1 +2 n+ mn. 

But, becauſe 22 unn is the exceſs of 1+ 21+ 11 un, 
above unity, cherefore its logarithm will be alſo ex- 
Preſſed by 


* + xX e + y * E ＋ x TED, Se. 
Now 27 En =4nm + 415 +1 © 


antnn* = = 873 + 1294 + 615, Se. 

| zu Tun = 164 +3275, &c. 

Zu Tun = TH 3275, &c. 
＋ herefore, 


2X 


128 


2 =201--717 ; 


XX 20am == ann + An ant 
* * 893 + 121 + 6yn3 Ge. 
2x 2n+nn* = - 162#* + 32.515 Se. 
7X zu TA = Foe 32un5 Sc. 

And the ſum of theſe i is equal to the logarithm of 
the ſquare of 1-7. 

If an equation be formed, of the coefficients of 125 
in each of theſe expreſſions of the — of that 
ſquare, 
Then 2K = 1 + 4x; whence — 4 = =X. 
And, by proceding in the ſame manner with the 
coefficients of n3, m, us, &c. and ſupplying the 
places of x, y, 2, Sc. as they ariſe, by the numbers 

(ſo found) we ſhall have . 
252 — 7485; whence +4=9; 

22= —— — + 162; whence — L=z; 

2 3 — +324; whence +4 ==; 

2 "the Togarithe of I will be ex- 

preſſed by n — 2 1 + 4 I 1— 4 * ＋7 ns, Ec. as 

above aſſerted. 


Again, fince - — wha +18 + T Ge. 
. as appears by * following diviſion : : 


And, fince the exceſs of that ſeries, above unity 
is the ſeries n+ “ + n + 7, Ge. 
Therefore 
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Therefore the logarithm of —— will conſiſtof the 


ſums of the powers of that ſ 
above-tound coefficients 7 . . 1 


pa - = 
— 2 — _ — * - 
— — 
— obs — 
— _— — 2 — — 5 
— — —— —— _ —_ _ - — — 
* — EY — 2 = = 4 
— — — — — - — — — — _ — _—— * 
- - . — — - _—— 2 — © 8 — — 
— DF — - — * 4 = — — 
þ 1 — 2 - os 4 
pt _— - — __—_ = — — * g 2 22 >: _- — 2 
— - om — . 
* 922 s * - — * p \ 6 _ 8 d 9 
. : E Ta? 
1 — A oo — — 7 
. 
— —— a Aa w — - > _ — — — 2 - 
= 


EE * 4 253 + 34 + 45, Se. 
—_ 13 + 31 + 615, &c. 
52 nt + 4, c. 
. N15, Sc. 


. 1 + n+ + 15, Sc. 


9 
1 

3 — 2 — — 2 —1 4 — N, Se. 

8 We. We. = 


The ſums of which, 72, Fe Ferrer 
will be the logarithm of 8 as above affitmed. 


The operation neceſſary, to find hs coeffici 
ts 
ſeries, which will expreſs the length of 2 TY 
a circle, by the tangent of that aro, and its 
powers. 
Let a ** the wah of the arc, and 7 the 
ength of the tangent thereof; then the _ of 


that arc whoſe length i is 24, will be which 


fraction is equal to the * ſeries, 2f + 273 245 
See the diviſion, 6 , 


27 + 279, &c, 
N n 


ff 


12821 


1 27 + 273 7X 215 Ge. 


And by performin g the 2 multiplications, 
or 1 it will alſo appear, that 


+ 246 + 4817 + do, Se. 


42275 + 16077 + a”, Cc. 


12877 + 896, Sc. 


5121, Sc. 


Now if we aſſume, for the value of a, the follow- 
ing ſeries, 7 + x1? + 515 + 217+ u, Ge. 

Then 27 + dar 475 2yt5 + 227 + 249, &c. 24. 

And becauſe .—— is the tangent of the arc, whoſe 


baun: is 24, therefore _ 
17 


27 * = 
| c. 2 3 


- Which ts is 3 M the ſam of the 
| following ſeries ; _ 


27 
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4 28 + 275 + 27 + 20, &. 


 323t5-+1609t7-+480y7?, Oc. 
12328 +8962H), Ge. 


coefficient of 7 in the firſt-found value of 29, and 


 2+8x, the ſum of the coefficients of 73 in the latter) 5 


2x = 27 g; whence — 4=x. 
And, by proceding i in the ſame manner, with the 
coefficients of 15, 77, s, &c. and ſupplying the places 


found) we ſhall have 
An 327; whence y=Þ, 


2S=2 —+2+- 2924-1282; whence 2. 


And as 124-420 —£36 5121; whence ub, 


Therefore we may conclude, that —3 "+ fm 


+ 17+ 18, Sc. a. 


The application of this fories to the reftification ” 


of the * 4 is extant in many authors; particularly 
in Sherwin's tables of logarithms, above-quoted, 

folio 5 
When the arc is juſt 4 5 degrees, then f= 1, and 
the ſeries becomes 1— 44 L—++5, &c. which con- 
verges exceedingly flow ; but, by the aſſiſtance of a 


Na method, 


- 
*. 


8x T 24xt54-48x17+ 8oxtꝰ, &c. 


And (by making an equation, * 2x, the 


of x, y, , &c. (as they ariſe) by the numbers (lo 


r „KK — 22 


[- 284. 5 
method, given in the appendix to M. De Moivre's 
Miſcellanea Analytica, it may be transformed to an- 
* 1 quicker ; which method is applied 
to this yery * in. folio > $63 of — 
We 


1 


2 Fn Sow Joby Lakes, M D. 7 
1, A Later þ South-Carolina, 20 the Rev. 
T bomas Birch, D. D. Secr. R. S. concern- 


ing the Quantity of Rain fallen there from 
. 1 738, to December 1752. 


NI 


Rev. Sir, South Carolina, | Chatles-Town, Aprib 
: . 
Read Joly, 8, | \H E feroutable reception, which 

13H. my former papers met with from 
the has Society, encourages me to ſend you a table 
of the quantity of rain, which fell in Charles-Town 
for theſe 15 years laſt paſt; which, if continued for 
half a century, might be of uſe, in diſcovering to us 
the changes made in a climate, by clearing the land 
of its woods. Tho' I formerly ſent a table” of the 
ram from 1738 to 1745 incluſive, which is publiſh d 
in N 487 of the Philoſophical Tranſacłiont; yet, as 
Lchought it 'wonld be more convenient to bring the 
whole into one view, I have not only added to this 
table the: rain of thoſe years, but have likewiſe diſtin- 
uiſhed the quantity which fell in the ſeveral ſeaſons. 
| this table 1 continued — old ſtile to the * b 


As 


1 


» 
: 
; 


which fel in. Charks-Towm 


124] 
298 298 
goo] | * oo O. 0.372 


235 


475| 


3.135 


3 None 
5. 5.374 


0. 943 


2.32. 


8. 8.690 2 
3.687 6 


1.342] 1.1 7.475] 


2 77 


| 4 873 


3.798 


- 7.739] 0.7 


5.533] 


0 2.310] 2.310] 0.440] 5.292] 


2.79 


5 5.898 


217 


2.618 


a 5.839 1 


1.485 


1 O. 660 


12.211 


392 144010.225 
12. 37011. 671 1114. 663 


9 
77 
460 


16.748 
22.716|24.167 
_7-744 


14.663 


3-13 


0.682] 
2. 499] 


I-199| 9.5044 « 


0.8 14] 5.368 


2650 


5.388 


9. 026 


2.03 f 9.680 


2.95414. 810 


14.569 6.897 


26.41 1 


26.587 


26.587] 7: 


7. 552 17 913 . 


6.688 


5.45601 2. 105 


4-449] 


8. 340 


421 


56.1 5950.853 


42.884 


55.96 136. 006 


48.023] 


inches. 


A Tan of the Depth of Rain, in Inches apd: 


ö * 


1738 | EZ 1740 T7 1741] 7742] 1743] | 
January 1297 2. 3100 4 87 4152 2. 189 3 3. 1720 
February | 4.416 2.875 3.084 4-615] 1.670 2.435 .70 
Mach | 4 532] 5.609] 1.141] 5. 273 225 0.621]. — 
April 1 -082] 0. 195]. 1.092| 1.308| 0.918] 5.292 2 1.12 
{May 3.127 5.1200 5.612] 4-841] 5.898] 2.535| 2.871 1.832] 3.98 
— 7 Ez PER FLEE. 
july 19.660 5.452]_3-013i_3-399] 1-252|_7:738|_8.437| 
; W 4.10412. 2110 7. 3010 2.144 2.647 3.267 4. 202] 9. 
September] 10.792| 4.834 3. .200] 6.7 34 2.895] 4.586 5.657 
October 37805-7930 L378 3:399| 0.759 1-672| 1.9 | 
November 2. * 2350 1.848 2 .964| : 3:388] 3.220] 1 .562| 0682 3.5: 
December 3. 8771_ 3.689 _2.736 "1.91 0.957] 2.706 9.580 2. 623 
Spring Iro 030 8. 679] 5.317]11.636| 7.771] 8.348 6.511]14.81 
Summer [15.354/26.411113.273[13.778|10.40012.176|17.122|1 8.113|17. 
= Autumn 16.254 23.638011. 2191 7. 277[11.30110.125] 11.454113-055| 7. 
Winter k "8.843! 9.797 9-076] 7.072] 7.517, 7:920|12.105| "4:449110-93 93 
(Tort Depth49: 926 55. 962165: -962]52. — 006 39. 747 48. 32350. 14639. 65 


The. Depth of Rain in January 1. 


Place. this between p. 


' and milleſimal Parts, which fell in Charles-Towm. 


1747 


- 


1748 | 1 
2 . * 


2701 2.860 1.573] 4 


3.047 7-4 


| 0.979 J. 


| . 924 1.8260 5-555 


2.4700 1.850% 


841] 9.473 8 


_+89 6.881011. 


22 $-346,12-144 I 


IO. I” 12.211 


114.663 14. 1.663 


298012. . . 95 


3. 137 8 582 . 5.368 


4.609 2. 409] 2 2. 035| 9.680 o. 


6.388 


9. 026| 2.954/14.810| 2. 


16.748014. 169 6.897 6.4110 6.8 


2. 552/21. 19.873 22.716|24.167 26, 587 26.587 7. 
10. 93¹ 6 — 12.012 | 7. 7 44 6. .688| . 4612.10 
4639. 653144: 565 7s 498 4-4: 56. I 59150. 853142. 884 


tween p. 284, 285. 


muary 1753, O. S. was 2,607 inches, 
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As we have many thunder-guſts i in the hot months, 
in which a vaſt quantity of rain falls, the depth ot 
the rain, in theſe months, is thereby greatly increaſed; 
for then we have very little rain, excepting | in thun- 
der-ſhowers. 


On the 30 of ne 1770, in e thyndee-toum 
hom tell; 15 two Hours, 5.335 inches of rain. 
On the 16 of September, 17 81, there. fell, in 24 
hours (but the greateſt part in 6 n 9.955 
of rain, 
On the 15 of September, 1752, during the time 
of the lt violent hurricane, that was ever felt in 
this town, the depth of rain, which fell, was os 


FX .740 inches, and the greateſt part of that was the 
ſpray of the ſea, 


From the 17 Sept. 1751, to the 7 Auguſt 1752, 
was the drieſt feaſon ever known in this province. 
Since I ſent an abſtract of my meteorological ta- 
bles to the Royal Society, I have ſeen Fahrenheit's 
thermometer in the ſhade once down at the 10 de- 
gree; and once laſt ſummer it roſe to the 100 de- 


ee. Jam 
4 ; TOS 


Your moſt humble ſervant, 


J *"AR Lini ng. 
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XIII. 4 Honky from Mr. e Mendes : 
da Coſta, F. R. S. to the Rev. Thomas 
Birch, D. D. Secr. R. 5. concerning tbe 
* ofMl, found at Dudley in Staffordſhire, 
and de cribed in the Phil. Tranſ. N. 496. 


SIR, 


Read July 12S "FDHEE famous fofſil, which Dr. Lyttel- 
3 ton ſhew d to the Royal Society ſome 


time ago enn Dudley in Staffordſhire, and which is 


engraved and deſcribed in Nꝰ 496 of the 7 ranſattions, 
cauſed many arguments to what claſs of animals it 
| belonged. Dr. Pococke afterwards produced two or 
three ſpecimens of it extended, which proved it of 
tie cruſtaceous tribe of animals. But none of his ſaid 
ſpecimens being very fair, I have taken the liberty to 
end you a very fair ſpecimen of the ſaid foſſil ex- 
tended, ſent me laſt week from the iron mines at 
Colnbrookdale in Shropſhire, and which abſolutely 
determines me to pronounce it to be the remains of a 
cruſtaceous animal, of that kind called Pediculi ma- 
rini, which are ſcaled all round, and can at will roll 
themſelves up: And this particular kind (not to my 
knowlege yet diſcover d from fea) may be juſtly 
{;nonymed Pediculus marinus major trilobos. 
Tho] heretofore thought it not deſcribed by any 
_ Engliſh author, yet I find it is deſcribed and figured, 
tho' badly, by our late member Mr. Edw. Lhuyd, 
in his 1ithopbylacium Britannicum Icbnagrapbia, 
Epiſt. 1. p. 96. Table XXII. who found them in 


plenty 


2871 

plenty in quarries, juxta ædes nob. v. D. Gryfidii Rice 
de Newton, arm. prope oppi dum Sancti Teilavii, in 

comitatu Maridunie. He calls it Buglaſſa curta jtrie 
goſo, He allo gives the figure of it without any de- 
ſcription, in the Phil. Tranſ. Ns 243. 6 
I beg you would communicate this ſupplement to 
the Royal Society 1 in my name. 1 —— with great 


U 


eſteem, 
London, Jaly 12, 
8 Your very humble ſervant, 


. Emanuel Mendez da Coſt 


— es . 
_—Q — „ 
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XLII.. FRO . to a Wees of 1 
Euler, of tbe Royal Academy of Sciences 
at Berlin, and F. R. $. for correcting the 


Wberrations in the Obj ect- r . re- 
fracting Nn. by 


3 
i from Mr. ; TEM Short, F. R. §. 
ta Peter Daval, 27 F. R. S. 


Dear Sir, 


Read April 9. F HERE is publiſhed, in the Me- 
3 mwmoirs of the Royal Academy at 
Berlin, for the year 1747, a theorem by Mr. Euler, 


in which he ſhews a method of making object- glaſſes 
of teleſcopes, in ſuch a manner, as not to be affected 


by 


288 
by the aberrations ariſing from the different reifrangi- 
bility of the rays of light; theſe object · glaſſes cunſiſt- 
| ing of two meniſcus lens's, with water between them. 
| Mr. John Dollond, who is an excellent analyſt and 
| optician, has examined the faid theorem, and has 
2 


diſcovered a miſtake in it, which ariſes by affuming 
alan hypotheſis contrary to the eſtabliſhed. principles 
\ | of optics and, in conſequence of this, Mr. Dollond 
has ſent me the incloſed letter, which contains the 
diſcovery of the ſaid miſtake, and a demonſtration 
N YI Een 
In order to act in the moſt candid manner with 
Mr. Euler, I have propoſed to Mr. Dollond to write 
to him, ſhewing him the miſtake, and deſiring to 
know his reaſons for that hypotheſis ; and therefore I 
defire, that this letter .of Mr. Dollond's to me may 
be kept 2 the Society's papers, till Mr. Euler 
has had a ſufficient time to anſwer Mr. Doellond's 


Orr ot nn — Hee Tę—T—Ä—ͤ— Üꝶ ę W ƷS we 
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letter to him. Iam, 
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Surrey- ſtreet, April 9, 3 W 
„ Your moſt humble ſervant, 


BBB 
— — p —— 
un ——— . 


1 — — 


tan „ 


James Short 


e reer 
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II. 
A "REY from Mi. 


Short, A. M. F. R. S. concerning a Miſtake 
in M. Euler s Theorem for . e. the 


. Aberrations i in the Objett- Glaſſes 1 re ract- 


ing Teleſcopes. 


8 'F R, 
Read Nov. 23, 
3 


ton, ſufficiently convinced that great man, that the 
perfection of teleſcopes was impeded by the different 
refrangibility of the rays of light, and not by the ſphe- 


rical figure of the glaſſes, as the common notion had 


been till that time; which put the philoſopher upon 
grinding concave metals, in order to come at that by 
reflexion, which he deſpair d of obtaining by refrac- 
tion. For, that he was ſatisfied of the impoſſibility 
of correcting that aberration by a multiplicity of re- 


fractions, appears by his own words, in his treatiſe 


of Light and Colours, Book I. Part 2. Prop. 3. I 
4 found moreover, that when light goes out of air 
© through ſeveral contiguous mediums, as through 

« water and glaſs, as often as by contrary refractione 

ce it is ſo corrected, that it emergeth in lines parallel 

<« to thoſe in which it was incident, continues ever 


« after to be white. But if the emergent rays be i in- 


ce clined to the incident, the whiteneſs of the emerging 


* 2 emergence, become tinged 1 in its edges with co- 
&« Jours.” 

It is therefore, Sir, "IEG OR ſtrange, that any 
body now-a- days ſhould attempt to do that, which 
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John Dollond to James 


HE famous experiments of the 
priſm, firſt tried by Sir Iſaac Ne- 


ce 175 will by degrees, in paſſing on from the place 


——ů— 


- — ——_ . 
"- 
— 
— > — = 
— — 
— 14 — - — 
wy — 
— — 
2 
0 — 
— — — 
— — — 
* = - 
_ — - 
8 7 o 


I 
— 
— 
2 r 
* -—-- — 1 m- : 
n 4 
„ * Z — 


—— 


„ 
— > 
— 


. CI. - : 1 rr 4 2 __ 
12 . 
Pe —ũͤw— —— — — — — — — -- D—— — 
— 
0 — — > _ „12 — ** _ = — — — b 
5 _—_— - — - — 2525 — 
- * - - — — — - - CY 


**. 


L 290 

ſo long ago has been demonſtrated impoſſible. But, 
as ſo great a mathematician as Mr. Euler has lately 
publiſhed a theorem * for making object- _ that 
ſhould be free from the aberration ariſing from the dif- 
erent refrangibility of light, the ſubject deſerves a par- 
ticular conſideration. I have therefore carefully exa- 
mined every ſtep of his algebraic reaſoning, which I 
have found ſtrictly true in every part. But a certain 
hypotheſis in page 285. appears to be deſtitute of ſu 
port either from reaſon or experiment, though it & 
there laid down as the foundation of the whole fabrick. 
This gentleman puts : 1 for the ratio of refraction out 
of air into glaſs of the mean refrangible rays, and M: 1 
for that of the leaſt refrangible. Alſo for the ratio of 
refraction out of air into water of the mean refra 
ble rays he puts 1: 1, and for the leaſt refrangible 
N: 1. As to the numbers, he makes m =, N 
2, and =; which fo far anſwer well enough to 


experiments. But the difficulty conſiſts in . the | 


value of N in a true proportion to the reſt. 
Here the author introduces the ſuppoſition above- 
mention d; which is, that n is the ſame power of M, 
as 7 is of N; and therefore puts 7= mm, and NMI. 
Whereas, by all the experiments that have hitherto 
been made, the proportion will come out thus, W— 
H—T : M: n—N. 

The leters fixed upon by Mr. Euler to repreſent the 
radii of the four refracting ſurfaces of his compound 
abje&-glaſs, are fg hand , and the diſtance of the 
object he ex preſics ; a; then will the en diſtance 


be 5 
22 9 ni N — . * 


ſays 
Vicde Memoires of che Royal Academy of Berlin for the Year 1747. 
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ſays he, it is evident, that the different refrangibility 


of the rays would make no alteration, either in the 
place of the image, or in its magnitude, if it were 
poſſible to determine the radii of the four ſurfaces, ſo 
as to have n Ge -) - f- N (F-) + 
M 0 24 — 7). And this, Sir, I ſhall readily 
grant. But when the ſurfaces are thus proportioned, 
the ſum of the refractions will be o; that is to ſay, 
the emergent rays will be parallel to the incident. 
By: if 1 (F—}) + (f—;+i—+) = IN (£—z) + 
NM — 1 then n—N (£4) +m—M (F— 
AI-) o. Alſo if n—N: M:: —1: 1, 
then n—1 (f F) T- 1 ET) o; or 
otherwiſe 1 () + m TIES of F—=E)—F+t=0; 
which reduces the denominator of the addon ex- 
preſſing the focal diſtance to =, Whence the focal 
diſtance will be 2a; or, in ates words, the image 
will be the object itſelf. And as, in this caſe, there 
will be no refraction, it will be caly to conceive how 
there ſhould be no aberration. 
And now, Sir, I think I have „„ that 
Mr. Euler's theorem is intirely founded upon a new 
law of refraction of his own ; but that, according to 
the laws diſcover'd by experiment, the aberration 
arifing from the different refrangibility of light at the 


object- glaſs cannot be corrected by any — of 
refractions whatſoever. I am, 


SIR, 


Landes: March 11, Your moſt obedient humble ſervant, 


1752. 
John Dollond. 
Qo 2 III. 
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2 III. 1 
Mr. Euler's Letter ort, 


zo Mr. James Sh 
F. R. S. 


Monſieur, EE 
Read 'uly 8, F FOUS mavez fait un tres ſenſible plai- 
753 VV fir, en ayant diſpoſe M. Dollond de 
remettre la propoſition de ſes objections contre mes 
verres objectifs, juſqu a ce que j y aurois repondu, et 
je vous en ſuis infiniment oblige. Je prend donc la li- 
bertẽ de vous addreſſer ma reponſe a lui, en vous priant, 
apres Vavoir daignee de votre examen, de la vouloir 
bien lui remettre : et en cas que vous jugiez cette ma- 
tiere digne de l' attention de la Societe Royale, je vous 
prierois de lui communiquer les preuves detaillees de 
ma theorie, que j'ai expolce dans cette lettre. Cepen- 
dant j eſpere, que M. Dollond en ſera fatisfait, puiſque 
je tombe d'accord avec lui du peu de ſucces, qu'on 
ſauroit ſe promettre de mes objectifs, en les travaillant 
ſelon la maniere ordinaire. OE 

| Fai Thonneur d' etre, avec la plus parfaite conſide- 


Berlin, 19 Juin, | 5 3 
8 Votre tres humble, et 
tres obéiſſant ſerviteur, 


L. Euler. 


+ 
CC Fe | 
A Monfieur Monfieur Dollond. 
Monfieur, als | 
Read July 8, L. TAN tres ſenſible à l' honneur que 


753. UU vous me faites, au ſujet des verres ob- 
jectifs, que Javois propoſe, Jai celui de vous marquer 


dabord ingenument, que j'ai rencontre aufh ici le plus 
grands obſtacles dans execution de ce deſſein, vu qu'il 


s agit de quatre faces, qui doivent etre travaillee ex- 
actement ſelon les proportions que javois trouvees : 


cependant ayant fait les experiences ſur quelqueſuns, 
qui parurent le mieux reuſſi, nous avons trouvè, que 
Fintervalle entre les deux foyers des rayons rouges et 


violets etoit beaucoup plus petit, qu'il ne ſeroit d'un 
verre ſimple de la meme diſtance focale. Neant- 


moins je dois avoiier, qu'un tel verre, quand meme il 


bien ſeroit parfaitement execute ſur mes principes, au- 
roit d autres defauts, qui le mettroĩent au deſſous meme 
des verres ordinaires: C eſt qu'un tel verre n'admet 


qu'un tres petite ouverture en conſequence des grandes 
courbures, qu'on doit donner aux faces interieures : 
deſorte que lorſqu on donne une ouverture ordinaire, 


Vimage devient tres confus. 5 5 
Ainfi puiſque vous vous etes donne la peine, Mon- 


fieur, d executer de tels verres, en en faiſant des experi- 
ences *, je vous prie de bien diſtinguer les defauts, qui 


peuvent naitre de la diverſe refrangibilite des rayons, 
de ceux, qui viennent d'une trop grande ouverture: 
pour cet effet vous n'aurez qu à laiſſer une tres petite 
Ouverture. 5 
Or 


* Mr. Dollond, in his letter to Mr. Euler, here referred to, does not 


ſay that he had made any trials himſelf, but only he had underſlood that 
ſuch had been made by others, without ſuccefs. 
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aperqu de tres grands avantages. 
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Or ſi ma theorie etoit juſte, dont j Jaurai bientot 
rho de parler, il feroit moyen de remedier à ce 
defaut ; il faudroit renoneer a la figure ſpherique 
qu'on donne ordinairement aux faces des verres, et 
tacher de leur donner une autre figure, et Jai re- 
marque que la figure d'une parabole Ieur procureroit 
Tavantage, qu' ils admettrotent une ouverture tres con- 
ſiderable. Notre ſavant M. Lieberkuhn seſt appli- 
que a travailler des verres dont la courbure des faces 
 decroit depuis le milieu vers le bords, et il sen eſt 
Par ces raifons | Je 
crois, que ma theorie ne ſouffre encore rien de ce cote. 
Pour la theorie, je conviens avec vous, monſieur, 

que poſant la raport de refraction d'un milieu dans 
un autre quelconque pour les rayons moyens comme 
m à 1, et pour les rayons rouges comme M a r, la 
raiſon de m—M A m—t1 ſera toujours fi a peu pres - 
_ conſtant, quelle fatisfera a toutes les experiences, 
comme la grand Newton a remarque. Cette raiſon 
ne differe non plus de ma theorie que preſque imper- 
ceptiblement : car puiſque je ſoutiens que Mm, et 
que n differe ordinairement fort peu de Punite, ſoit 
m=1 4; et puiſque Mm =I TIN à peu pres, 
et / (HA) Imo, auſſi fort a peu pres, j aurai 


m-M= I- I-42 (I- a) , et m- 1 o, donc 
. m—M 
la raiſon — —ſera = : I=—_ ou fort 2 a peu pres con- 


ſtante. Dela je conclud, que les experiences d' ou 
le grand Newton a tire ſon raport, ne ſauroient etre 


contraires à ma theorie. 
En ſecond lieu, je conviens auſſi que fi la raiſon 


n N 
21 


= Conſt, etoit juſte a la rigueur, il ny auroit 
plus 


C0 1 
plus moyen de remedier au defaut qui reſulte de la di- 
verſe refrangibilitè des rayons, de quelque maniere 


qu on diſpoſeroit divers milieux tranſparens, et que 


Vintervalle entre les divers foyers tiendroit toujours un 


Mais c'eſt preciſement cette conſideration, qui me 


fournit le plus fort argument: Poeil me paroit une 


telle machine dioptrique parfaite, qui ne ſe reſſent en 


aucune maniere de la diverſe refrangibilite des rayons: 


quelque petite que ſoit ſa diſtance focale, la ſenfibilits 


ſtituE ne ſent point effet de la diverſe refrangibilité. 


La ſtructure merveilleux de Toeil, et les diverſes 


humeurs, dont il eſt compoſe, me confirme. infini- 


n'y auroit pas ſeurement employe plufieurs. Dela 


* 


je conclud, qu il eſt poſſible d' ancantir l'effet de la 


diverſe refrangibilite des rayons par une juſte arrange- 


ment de pluſieurs milieux tranſparens, donc puiſque 


cela ne ſeroit pas poſſible, fi la formule — = 


1 


Conſt. Etoit vraye à la rigueur, fen tire la conſe- 


quence quelle n'eſt pas parfaitement conforme a la 
nature. | 
Mais voila une preuve directe de ma theſe : je congois 
diverſe milieux tranſparens, A, B, C, D, E, etc. qui 
different entr eux également par raport a leur denſitè 
optique: deſorte que la raiſon de refraction de cha- 
cun dans le ſuivant ſoit le meme. Soit donc dans le 
paſſage 


raport conſtant à la diſtance focale entiere du verre. 


eſt fi grande, que les divers foyers, s il y en avoit, ne 
manqueroient pas de troubler tres conſiderablement 
la viſion. Or il eſt bien certain, qu'un oeil bien con- 


ment dans ce ſentiment. Car s il Sagifloit ſeulement 
de produire une repreſentation fur le fond de Poeil, 
une ſeule humeur auroit ete ſuffiſante; et le Createur 
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paſſage du premier dans le ſecond la raiſon de refra- 
tion pour les rayons rouges = 7 : 1, et pour les vio- 
lets v: I; qui ſera la meme dans le paſſage du ſe 
cond dans le troifieme, de celuicy dans le quatrieme, 
du quatrieme dans le cinquieme, et ainſi de ſuite. 
Dela il eſt clair, que dans le paſſage du premier dans 
le troifieme ſera = 7* : 1 pour les rayons rouges, et = 
va: 1 pour les violets : de meme dans le paſſage du pre- 
mier dans le quatrieme les raiſons ſeront 73: I et vs: 1. 

Donc ſi dans le paſſage dans un milieu quelconque 
la raiſon de refracrion des rayons rouges eſt = 7*: 1, 
celle des rayons violets ſera v: I; tout cela eſt 
parfaitement conforme aux principes du grand New- 
ton. Poſons = R, et v'=F, deſorte que R: 1, et 
V: 1 expriment les raiſons de refraction des rayons 
rouges et violets dans un paſſage quelconque : et ayant 
nur IR et alu nous aurons IR: Ir: 


Iv, ou 7 Ou bien mettes v=7*, et a cauſe 
de Iva lr, on aura Hf., ou Ja R et par: 

e 1ο = alu, on are 73 ou KIK, et par- 
tant Ra. ; 5 
Voilà donc le fondement du principe, que jai em- 
loye dans ma piece, qui me paroit encore inebranla- 
ble: cependant jen ſoumets la deciſion a l' illuſtre 
Societe Royale, et a votre jugement en particulier, 
ayant Fhonneur d' etre avec la plus parfaite conſidera- 
tion, Monſieur, TIE 


Berlin, Juin 15, Votre tres humble 
" $752. 


et tres obeiſlant ſerviteur, 


L. Euler. 
. 
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XLIV. A remarkable Caſe of Fragility, Flexi- 
bility, and Diſſolution, of the Bones; com- 
municated by John Pringle, M. D. F. R. S. 


Read July 12, N HART Hayes, of Stoke-Holy- Croſs, 
W - 1 near Norwich in Norfolk, gave 
the following Account, June 21, 1752: _ 
That ſhe was born Jan. 11, 1718, and never mar- 
| Tied, or was addicted to any kind of Intemperance : 
That her father was unhealthy a great part of his life, 
but ſhe knew not what diſeaſe he was ſubject to: That 
her mother died when ſhe was a child; but ſhe did not 
remember ſhe ever heard of her being unhealthy : 
That ſhe herſelf was always look'd upon as an healthy 
ſtrong girl, till-about 15 years of age; then fell into 
the green- ſickneſs, and took various medicines, to no 
purpoſe : That this diſeaſe, as far as ſhe could recol- 
5 let was all ſhe had to complain of; doing the or- 
dinary work in a farmer's houſe, till October 1748 : 
Then was ſeiz d with pain univerſally, attended with 
feveriſh ſymptoms. Thus ſhe continued ſome weeks 
after which the pain was chiefly confined to her thighs 
and legs, but not increaſed by external preſſure: 
That, in September 1749, ſhe broke her leg, as the 
was wa'king from the bed to her chair, without fall- 
ing down, and heard the bones ſnap. The fracture 
was properly treated, and regard had to her indiſpo- 
ſition ; but no callus was generated; the bones growing 
flexible. from the knee to the ancle in a few months; 
as did thoſe of her other leg. Soon after, thoſe of 
her thighs were viſibly affected in the like manner. 
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(7 
Both legs and thighs then became very œdematous, 
and ſubject to excoriate, diſcharging a thin yellow 
I) be winter after breaking her leg, ſhe had ſym- 
ptoms of the ſcurvy, and bled much at the gums. 
Many eminent phyſicians, wha were of opinion, 
that this diſeaſe of the bones might ariſe from acidity 
abounding in the blood, preſcribed for her, but with- 
out effect : unleſs the regularity of her menſtruation 
for the laſt eighteen months may be attributed to a 
chalybeate medicine: tho medicines of that nature 
had no ſuch effect formerly, when ſhe was in a con- 
dition to take exerciſe, and regularly perſiſted in the 
T * 5 
For ſome conſiderable time paſt ſhe had found lit- 
tle alteration in her complaints in general ; thought 


her appetite and digeſtion rather better, but that the 
difficulty of breathing, which ſhe had long labour d 
under, gradually increaſed: and the thorax appeared 
ſo much ſtraiten d, as neceſfarily impeded the expan- 
ſion of the lungs. Her ſpine became much diſ- 
torted : any motion of the vertebræ of her loins gave 
extreme pain ; and her thighs and legs were become 
intirely uſeleſs ; which wholly confined her to her 
bed, in a mays. poſture : and the bones ſhe refted 
upon, having loſt their ſolidity, were much ſpread. 
Alſo the ends of her fingers and thumbs, by frequent 

endeavours to lift herſelf up for eaſe, became very 
broad and flat. Then ſhe meaſured but four feet; 
tho', before this diſeaſe came upon her, ſhe was about 
five feet and a half high, and well-ſhaped. 

This is the beſt information that could be obtained 


from her own mouth, and what was obſerved in the 
| caſe 


T0 
_ eaſe before, and at the firſt-mention'd time, when ſhe 
readily conſented to the examination of her body, 
&c. after death. | 
From that time to her death, which happened Feb. 
6, 1753, the chief thing ſhe complain'd of, and what 
the people about her obſerved, was a gradual increaſe 
of difficulty of breathing ; a waſting of her fleſh; a 
ceſſation of her "ang iy ge for = — months ; 
a tend in her legs to mortify, which had long 
been — 5 ihe all over ; the 
retaining her ſenſes perfectly to the laſt moment of 
ber life, and dying without ſhewing the leaſt ſigns of 
A o ˙»m 
Io days after death, her limbs being firſt well 
ſtretched out, ſhe was exactly meaſured, and found 
wanting of her natural ſtature more than two feet two 
inches. Then the thorax and abdomen were opened, 
the ſternum being intirely removed, with part of 
the ribs, in order to gain at once a full view of thoſe 
Cavities, and diſcover how the viſcera therein con- 
tained had obſtructed each other in their reſpective 
functions. The heart and lungs were ſound, but flac- 
cid, and much confined in their motion; to which 
the enormous ſize of the liver contributed in ſome 
meaſure, extending quite croſs the abdomen, and 
bearing hard againſt the diaphragm. The lungs did 
not adhere to the pleura; nor was the liver ſcirrhous, 
but faulty only in its bulk The meſentery was ſound, 
except only one large ſcirrhous gland upon it. The 
ſpleen extremely ſmall. Nothing elſe was found ob - 
ſervable in thoſe cavities. 5 8 
The ſcull was not opened, to examine the brain, 
as intended, we wanting time; the miniſter waiting at 
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church for interment, and the relations growing im- 
patient; but we had no reaſon to ſuſpect any defect 
there, from any previous complaint. 
All her bones were more or leſs affected, and 
ſcarce any would reſiſt the knife: thoſe of the head, 
thorax, ſpine, and pelvis, nearly to the ſame degree 
of ſoftneſs: thoſe of the lower extremities much more 
diſſolved than thoſe of the upper, or of any other part. 
They were cut quite thro' their whole length, with- 
out turning the edge of the knife, and much leſs re- 
fiſtance found, than firm muſcular fleſh would have 
made; being changed into a kind of parenchymous 
ſubſtance, like ſoft dark coloured liver, only meeting 
here and there with bony laming, thin as an egg- 
1 
| Thoſe bones were moſt diſſolved, which, in their 
natural ſtate, were moſt compact, and contained moſt 
marrow in their cavities; and the heads of them were 
leaft diffolved. 
This, perhaps, is the more worthy obſervation, as 
it held good throughout, and looks as if the e den 
ful change they had undergone might be cauſed by 
the marrow having acquired a diſſolving quality: 
for it was evident the diſſolution began withinſide, 
from the bony laminæ remaining here and there on 
the outſide, and no- where elſe, and the pain not be- 
ing increaſed at firſt by external preſſure. 
The perioſteum was thicker than ordinary: the car- 
tilages rather thinner ; but no- where in a ſtate of diſ- 
ſolution like the bones. | 
The day after this examination, ſome of the PIP 
| ſubſtance of the leg and thigh-bones, that was intirely 
diſſolved into a kind of pulp, was ſent to an ingenious 
chemiſt; 


2 


[301 J 


chemiſt; and, by the experiments which he made, 


he ſaid he could diſcover neither acid nor alkali pre- 
vailing in it. 


We, whoſe names are ſubſcribed, do atteſt the 
truth of this — 


June 25, 1753. B. Dack, Phyſician. 
EDWARD COOPER, 
B. Goocn, 


$ Surgeons 


XLV. Aſtronomical Obſervations ab in 
Surry-ſtreet, London, 3 J. Bevis, M. D. 
ns Short. 4. M. F. R. S. 


Read Nov. 8, 


Eclipſe of Venus by the Moon. 
3753: __ - Apparent Time. 
4 h 1 
1753 July 26 16 2 17 Venus totally hid by the 


Moon. 85 
175 6 Hernortherncuſpemerg'd: 
and, a few ſeconds after, 
her futhern one. 
5 31 Venus was totally emerged. 
All theſe with a reflect- 
or of two feet focus. 
Then her diameter was 
found to be 3247, with 
a new kind of micro- 
meter (of which more 
hereafter); and alſo with 
one of Mr. Graham's 
ſort, 
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church for interment, and the relations growing im- 
patient; but we had no reaſon to ſuſpect any defect 
there, from any previous complaint. 

All her bones were more or leſs affected, and 


ſcarce any would reſiſt the knife : thoſe of the head, 


. thorax, ſpine, and pelvis, nearly to the ſame degree 


of ſoftneſs: thoſe of the lower extremities much more 
diſſolved than thoſe of the upper, or of any other part. 
They were cut quite thro' their whole length, with- 


out turning the edge of the knife, and much leſs re- 


ſiſtance found, than firm muſcular fleſh would have 


made; being changed into a kind of parenchymous 
ſubſtance, like ſoft dark coloured liver, only meeting 
here and there with bony laminæ, thin as an egg- 
ſhell. 


: leaſt diſſolved. 


This, perhaps, is the more worthy obſervation, as 


it held e throughout, and looks as if the wonder- 


ful change they had undergone might be cauſed by 


the 'marrow having acquired a diſſolving quality: 


for it was evident the diſſolution began withinfide, 


from the bony laminæ remaining here and there on 
the outſide, and no-where elſe, and the pain not be- 
ing increaſed at firſt by external preſſure. 


The perioſteum was thicker than ordinary: the car- 
tilages rather thinner; but no- here in a ſtate of diſ- 


ſolution like the Ln 


The day after this examination. ſome of the — 


ſubſtance of the leg and thigh-bones, that was intirely 


diffolved into a kind of pulp, was ſent to an ingenious 
chemiſt; 
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Thoſe bones were moſt diſſolved, which. in their 


natural ſtate, were moſt compact, and contained moſt 
' marrow in their cavities ; and the heads of them were 
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chemiſt; and, by the experiments which he made, 


vailing 1 in it. 


We, whoſe names are ſubſcribed, do atteſt the 


truth of this relation. 


B. Dacs, Phyſician. 


EDwaRD COOPER, 
B. Gooch, 


b Surgeons. 


XIV. Aronomical Obſervations made in 


_ Surry 


and James | Short. A. M. 4 R. . 


Read Nor. 8, Eclipſe of Venus ; by the Moon. 
1753. 1 n 
pparent ime. 
d * . 
1753 Joly 26 16 2 17 Venus totally hid by the 

Moon. 

17 5 6 Her northern cuſp emerg'd: 
and, a few ſeconds after, 
| her ſouthern one. 

'F3 1 Venus was totally emerged. 
All theſe with a reflect- 
or of two feet focus. 


Then her diameter was 


found to be 3240, with 


a new kind of micro- 


meter (of which more 


hereafter) ; and alſo with 


one of Mr, Graham's 


fort, 
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ſort, in a two-feet Gre- 
„ gorian reflector. 
26 21 4 18 The Moon's conſequent limb 
paſſed the — 


Eclipſe of Mars by the Moon 
Aug. 20 17 6 49; The Moon's conſequent limb 


the meridian. 

8 4 Mars's centre paſſed the merid. 
His diameter then, with both 
micrometers, 137”. 
The Moon's diameter 3 1210. 

18 6 39 Mars totally hid by the Moon 
with a refteCtor of four feet 
focus. 

a I he emerſion could not be ſeen 
1 — clouds. Ef . 


Occultation of g capricorni * 8 Moon. 
Od. * 16 50 The Moon's preceding limb paſ- 
ſed the meridian. 
20 4 A ſmall ſtar, which preceded B, 
paſſed the * - og 
20 \ T9 B paſſed the meridian. 
Preſently after, the Moon's dia- 
meter was found to be 29 
48% with the new micrometer, 
applied to a reflector of two feet 
focus. 


8 21 3 The ſmall ſtar eclips d by the 
Moon. 


28 48 2 2 by the Moon. 
: 08. 
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OGob. 5 9 48 24 6 emerged from the Moon. 

8 8 [The three laſt with a two- 

feet reflector. 
g paſſed the horary wire of 
"> micrometer in the equa- 
torial inſtrument of two oh 
— - * 
48 55 The Moon's preceding limb 
paſſed the ſame; "he ſtar 
then apparently north of the 
Moon's ſouth limb 15 he 
declination. 


Eclipſe of the Sun. 5 
Odob. 25 20 39 xo Theeclip ſe had been ſome time 
begun; 1 for clouds, could 
E when the 
diſtance between the cuſps, 
meaſur d with the new mi- 
crometer, applied to a two- 
feet reflector, was 1226 
21 15 23 The Sims nw the cap 
1 
8 T he Aftance between the viſi- 
ble limbs of the Sun and 
Moon 11' 32". 
22 18 56 The diſtance between the cuſps 
24 12% 
The day before, about 10 in the morning, the 
Sun's horizontal diameter was 32 17". | 
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3 „ No 
interſtices of flying clouds; and yet, from the nature 
of this micrometer, they may be very ſafely relied 
upon: though it would have been impoſſible to have 
catch'd any one of them with the common microme- 
ter. 8 

The principle on which this moſt excellent inſtru- 
ment is conſtructed, was laid before this Society laſt 
May: and it is to be hoped, that Mr. Dollond will 
evince the certainty of its meaſurements, from the 
leaſt to the greateſt angle it is capable of comprehend- 
ing; and that, under every conſideration of reflexion as 
well as refraction by ſpherical ſurfaces; ſo as to leave 
no room for ſuch objections or cavils, as otherwiſe may 
probably be brought againſt it. For our own parts, 
we are fully ſatisfied of the juſtneſs thereof, from a 
great variety of trials and compariſons. That which 
we have hitherto uſed, is the firſt that has been 
made of the kind; and might, ons, have been 
better conſtructed in ſome reſpects, tho' in nothing 
material. : „ i 4 

Applied to a reflector of only two feet, the ſcale 
is as large as the common micrometer can have 
in a forty- foot refractor; and all is done without the 
help of ſcrews or wires; ſo that there is no need of 
illuminating. . 5 
In virtue of ſuch a ſcale it is, that even fractions of 

ſeconds may be depended upon; as we have found, 

by often repeated trials on the diameters of the pla- 
nets. Theſe, as well as ſmall diſtances of ſtars, may 
be meaſured in all directions, with equal and almoſt 
incredible facility, without a polar axis; as well out 
ot doors, in a rough wind, as within. 


More 


bofa ſtar. 


with a row of ſmall fibres, which ſeem to do the of- 
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Mote of its advantages might be mentioned, but 


theſe, we apprehend, may be enough to recommend 
it at preſent. 


J. Bevis. 
Ja Short. 


XLVI. A Latter Mok Mr =_ Ellis 70 „M.. 


Peter Collinſon, F. R. & concerning a Cluſ- 
ter-Polype, — in the Sea near the "ou 


of Greenland. 


SIR, 


Read | "05s. 1 E marine nn, that you 
1 were ſo obliging to ſend me, ap- 


\ 


ing it, I find it to be a ſpecies of cluſter-polype, con- 


fiſting of many bodies united at one common baſe. 


This ſpecimen appears to have three-and-twenty di- 
ſtinct ones. I have fince ſeen another, that was * 


at the ſame time, that had between thirty and fo 
Each body is furniſhed at the top w rs git i 4 


or tentaculi, "Mk expand themſelves in ch e form 
Each arm is again furniſhed on each ſide 


fice of fingers. In the centre of the eight arms ap- 

Ef the mouth, ſurrounded by fix little ſemicircular 
ſtanding upright. 

ro pon diſſecting one of the bodies len gthwiſe, it 

appeared to conſiſt of a ſtrong — contracted 


pears to be an animal, not a vegetable, as your 
| ne call'd it, who font it to you. i Upon 3 5 


Q q into 
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into little waves or wrinkles. In the little cavities of 
theſe I obſerved ſundry ſmall ſeed- like particles, per- 
haps the ſpawn of the animal : when magnified, they 
appeared of a ſpherical form, a little compreſſed. 
To the centre of the baſe, where the cluſter of 
lypes unite, and make one body, there grows a four- 
polyp bony ſtem of fix feet long, having four grooves, 
one on each ſide. At the joining to the fleſhy part, 
the bony ſtem is very ſmall, and a little twiſted, like 
the turn of a ſcrew, extending a membrane like a 
bladder, for about two or three inches in length, and 
near an inch! in breadth, from the fleſhy part down- 
wards, The membrane then begins to cloſe inſenſibly, 
and becomes a cuticular covering to the bony ſtem, 
which now increaſes gradually, till it becomes a quar- 
ter of an inch ſquare. Within five or fix inches of the 
bottom of the ſtem the bony part begins to grow 
ſmaller, till it comes to a point; and the cuticular 
part becomes cartilaginous, and ſupplies this tapering 
part with a quantity of this elaſtic ſubſtance, equal to 
the deficiency of the bone. 
The uſe of this membrane, or bladder-like, ſkin at 
the top of the ſtem, may poffibly be intended to give 
the animal a power to raiſe and fall itfelf in the water 
at pleaſure. 
It appears from the twiſt in one part of the ſtem, 
that the ſtem, when very ſmall, and not ſo bony, 
had met with ſome violence, that had turned it out of 
its direction; the mark of which has {till grown on 
with it : for the ſtem of the other ſpecimen, taken at 
the ſame time, was quite even. 
Upon cutting it acroſs, we diſcover the diſtinct 
laminæ to each angle, riſing from a ſmall point in 
the centre, and paraded by a croſs, that joins the 
oppoſite 
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oppoſite grooves. Upon putting a thin ſhaving of 


it into vinegar, a ftxong efferveſcence was immedi- 
ately raiſed, which diſſolved the-gritty or coralline part, 
= diſcovered the fine membranes that incloſed it. 


Theſe two ſubſtances ſeem to compoſe this bony, ivory, 
or coral-like ſtem. 
The diſ ſpofition of the polypes, with regard to one 
another, is repreſented by a croſs ſection in the ad- 

Z _ plate (ſee TAB. XII.); where you will ob- 
ſerye, that 10 occupy the outward circle, 9 are in 
the next, and 4 are in the center. 
1 have learned lately from Mr. Duntze, the gentle 
man, who preſented you with this great curioſity, the 
following account of it: | 
That it was taken in the latitude of 79 degrees 
north; which is within 11 degrees of the pole, and 
80 Engliſh miles from the 3 of Greenland, by 
Captain Adriaanz, commander of the Britannia, while 
he was on the whale-fiſhery laſt ſummer. The cap- 
| tain ſounding one day in very deep water 236 fathom, 
two of them clung to his line. He ſays the arms or 
Fentaculi of the palypes were of a bright yellow eo- 
lour, and fully ä when he brought them to j 
the ſurface of the water ; and made a moſt agreeable e 
figure, like a fine full-blown flower, which the cap- ne 
tain took them for. 5 i 
I muſt further obſerve, that the e or Lilium 
lapideum of the curious in foſſils, ſo little known be- 
fore, is thought to be of this claſs. I . 


SIR, 
London, Nov. 8. 
1753 Your moſt obedient humble ſervant, 


E - Ellis. 
Q 2 Ryans: 
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References fo TAB. XII. 
A, The cluſter d polype in its natural ſize, extend - 
ing itſelf. 
B, The ſame polype, as it was received, aſter it had 


been ſoak'd in water, and the fentaculi laid ſtrait. 
a, The polype i in miniature, with i its ſtem of bone or 


ivory. 
2 Part of the ivory ſtem twiſted. 


* lower part of the ſtem, cover'd with a car- 

tilage. 
E, The cartilage oper d, to ſhew the tapering of the 

bony = 

E, The croſs ſection, to ſhew the poſition of the ſe- 
veral bodies of the poly 

H, The croſs ſection of hs \ bony ſtem mggnified. - 

G, One of the bodies cut open, to ſhew its internal 
muſcular fm. 5 

1, The or ſpawn in the natural ſize. 

L, The ſame magnified. 3 

6 The cuticular covering, which 1 is ont from 

the bladder at M to the cartilage at E, or from 

dne end of the ſtem to the other. 
N, The indented muſcular baſe, where the bodies of 

the polype all unite. 

K, A figure of the * or Lilium lahideun, 

from Rofnus. 


What 1 have 
ſirous of doing with regard to aſtronomy, or, at leaſt, 
furniſhing materials ranged in order upon that ſcience. 


9]. 


XLVII. Extracis of two Letters from Father 
Gaubil, of the Society of Jeſus, at Peking 
in China, tranſlated from the French. 


To Dr. Cromwell Mortimer, M. D. Secretary 


to the Royal Society, 


Ke Pi 3 Peking, Nov. 2, 1752. 
| Read Nor. 15, FAHE chronology of China, which I 


3 ſent to France in 1749, had been 
long the object of the reſearches of the late M. Freret, 


who did me the honour to aſk my ſentiments upon the 
eflays, which he ſent me. This correſpondence con- 
tinued many years; and that learned man wrote ſeve- 


not ſeen the laſt, which muſt have been publiſhed in 


the eighteenth tome of the Memoirs of the Academy = 
of Inſcriptions & Belles Lettres. I wrote to ſeveral 
perſons detach'd pieces of what came into my thoughts 
on the ſubject, as they conſulted me upon it. To 
avoid many inconveniences, I thought proper myſelf 


to digeſt my own rough draughts upon that topic; 


and accordingly ſent the reſult in three parts to France 


m 1749. 


thus done in chronology, I am de- 


For it is neceſfary to draw up anew, or, at leaſt, to 
correct, what has been printed in the work, which 
Mr. Coſtard has criticized in the Philo. Tanſact. 
Ne 483, p. 476, 477, & ſeq. It was not ſent from 


bence 


ral very curious diſſertations upon that ſubject. I have 
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hence to France with a view of being printed, but of 
being examined by men of ſkill and abilities (a). 
I have already ſent you the catalogue of ſome an- 
tient obſervations. What relates to Footer is proper 
to correct what is remarked by Father Souciet. 1 
have ſent either to that Father, or to M. de Liſle, a 
great number of corrections and additions, which axe 
requiſite to be made; and I will ſoon digeſt into .- 
der what ſhall appear to me neceſſary. Mr. Coſtard 
will there, I believe, ſee the ſolution of his doubts. 
The Jeſuits are much obliged to him for the honour, 
which he has done them, in ſaying, that the beſt 
memoirs relating to China are owing to them. When 
he ſhall have examined what there is of reality with 
reſpect to antiquity, and the manner of coming at the 
knowlege of the antient hiſtory and aſtronomy, his 
t, d 
The Chineſe, without being conſummate, or even 
paſſable aſtronomers, might be capable of ſeeing an 


eclipſe, and of making obſervations on it, and of loox- 2 


ing upon the ſhadow of the gnumon of a ſun- dial. 
The knowlege, which they had from time imme 
morial of the rectangle triangle, and of its principal 

properties, 


: 5 * — —— — nie 
- 2 


(a) The Chineſe texts were written by men, who knew nothing, 
or almoſt nothing, of aſtronomy and antiquity; and there are man 
faults in the Chineſe contexts, and likewiſe ſome in the copies of the 
tranſlations, and in what was added or corrected for the impreſſion. 
They are only memoirs, which ought to be examined, and digeſted 
into a better order, after having taken the proper meaſures to re- 
ſtore the Chineſe texts, which had been alter'd, and to explain the 
obſcure parts by thoſe, which are intelligible; notwithſtanding which 
there will be many Chineſe texts ſtill unintelligible. 


1 
properties, might eaſily teach them a thouſand cu- 
rious things in geometry, without knowing the theory 
of trigonomety ep. 2 
The Chineſe, from time immemorial, knew the 
paſſage of the ſun in the ecliptic; they knew the 
ſtars; they had globes and hemiſpheres; and, by 
means of divers practices and precepts, received from 
their antients, without any great knowlege of ſpheri- 
cal trigonometry, might be able upon the globe itſelf 
to reſolve many problems. We ought to conclude, 
that our antients were poſſeſſed of ſeveral kinds of 
knowlege, received from the patriarchs, and tranſ- 
mitted to the Chineſe. Without theſe kinds of know- 
lege, and theſe traditions, by mere obſervations alone, 


retrogreſſions of the - planets. Reflections upon the 
_ eclipſes of the ſun and ſtars taught them antiently, 


by practice, ſomething of the parallaxes of the moon. 


Every thing was almoſt forgot, about the time of 


in chi hoam, 240 or 246 years before Chriſt. But 


it is evident, that, before that time, the Chineſe muſt 
have known ſomething of the calculations of the 
eclipſes of the moon and ſun, and of ſome equations 
for reducing the mean motion to the true, and for 
_ calculating the ſolſtices. 5 : 
Mengt/e, a claſſical author, who wrote before the 
burning of their books, mentions clearly enough part, 


at leaſt, of what I ſay. They certainly knew indif- 
ferently well the proper motion of the fix d ſtars ; 
which was afterwards forgot, for want of examining 


what was extant written in many books. 


L hall 


— 

2 — 

— — 
—— 


— — = 
— —— — — — — 
— 82 —— —— _— - - — 


— 
— — — —— 


„ — — ——— — 4 


* - - — — —— — - —— _ - - - - g - — — -—- — — — _ = * 1 « — — —- - — — 
— — - — — — - — 2 — — - = ——— — — » — = þ — — — — ah —— - — 2 — 1 . a \ So the we 8 2 - — — 
— — D * = a — TI wa. i ———— — 4 — — — — — - : — — oe. - -_ a — — _ * Wee _ _ x — — — — - — — — 
- a ws ——ͤ— - wy» — 2e 8 — ” MD O_—_— RY Py a> — . N - — — * 2 — — — — — 4 ”* ——— — - — = __———_—_— —_ — TOS — Par: — 1 — 
— > — _ — — - q - — Wy 4 _—_ c - — . „ _—— — - —— — — — —— ” - 43 * „ on — au C — — — 
2 8 5 2 8 + 1 FY taths 4 5 a n - Þ ö . 
ay - . — 5 29 - — 
N — 8 252 ot Ei. _—* mw — — | 
. 
7 — 2 = . - 
— — 8 * FX any - 8 ” yy = „ 4 „4 > - - * K a %. _ 
— — — a. an... oo omomncs —— ow Abo — <—W-. — — 2 — — * * — ꝓ— OO Oo e—_ > — 22 * 1 * — — — : 
' > nz — . . = 2 = , 
f — . 833 1 — — — — —« — » . — 1 
= — —— - — _ — — — — — — . ——  — OE... © + — — 
* — — — — — — * — ” _ - - _ — — 
” ed — — — — — — — — — — 
= 
— * - > — — — * a — 
92 — — — — = . — — — fn fo ein 4 — — 
— * 
— — $ 2 — — — - — - — 
— — — > . — 2 0 - , W 7 — - ar 
— — - T7 - * V — 4 — — b — —__ — 
% _ _ — * — . - -— I — * 2 
- - n_ Gu — " w—_ > wm» * > - 6 <A — 8 SY E 1 
a = — _ - 5 — — <4 —_ 
* - - = -— — - — 1 - - 9 = 
- — - * — — _— — ” . — o -_ 
_ * — on — — 3 * 8 — — 
2 2 2 -—_ < — - — O 


— 


— 


2 — — 
— — 
— * 


the Chineſe could not perform what they did at 
firſt. They never well underſtood the ſtations and 
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1 ſhall fay no more upon this ſubject; but hope, 
that Mr. Coſtard, and many other gentlemen in Eng- 
land, France, and elſewhere, will lay aſide their 
doubts or prejudices about the Chineſe aſtronomy 
and antiquities. It is, indeed, really difficult, to take 
the juſt medium between thoſe, who too highly ex- 


tol, and thoſe who too mu ch deſpiſe, the Chineſe 
literature. 


gone ſo ſoon to Macao; and when he was obliged to 
go thither, the plan of Peking, which I order'd to oy 
copied for you, with ſome explications of it, was not 
finiſhed. I have now received it, but I cannot ſend 
it by the poſt with this letter; nor can I ſend it till 
next year, when I ſhall bave a favourable opportu- 
nity for it. I ſhall then likewiſe ſend ſome other Pre- 
ſent for your illuſtrious Society. = 
On the 15 of Auguſt, an ambaſſador "I the king 

of Portugal arrived at Macao, with preſents for the 
emperor of China. It were to: be wiſh 'd, that this 

embaſſy might produce ſome advantage to us ; but 
this is 3 doubtful. The queen- mother of 
the king of Portugal order d the — to deſire, 
that Father Hallerſtein, whom ſhe perſonally knew, 
might come to him to Macao, with a mandarin ſent 
by the emperor. The emperor conſented to this 
without any difficulty, and diſpatched the mandarin 
and Father Hallerſtein to the embaſſador, He will 
be here again in May. 

I am of opinion, that the reigning emperor will 

never permit any miſſionaries in the provinces ;. and: 

that they will find it very difficult to conceal them- ” 
ſelves. But there is no appearance, that we ſhall be 


ſent. 


9 


I thought, that Father Hallerſtcin would not have 2 
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properties, might eaſily teach them a thouſand cu- 
rious things in geometry, without knowing the theory 
of trigonometry. - 3 F 
The Chineſe, from time immemorial, knew the 
paſſage of the ſun in the ecliptic ; they knew the 
ſtars ; they had globes and hemiſpheres ; and, by 
means of divers practices and precepts, received from 


cal trigonometry, might-be able-upon the globe itſelf 
to reſolve many problems. We ought to conclude, 
that our antients were poſſeſſed of ſeveral kinds of 
knowlege, received from the patriarchs, and tranſ- 
mitted to the Chineſe. Without theſe kinds of know- 
lege, and theſe traditions, by mere obſervations alone, 
firſt. They never well underſtood the ſtations and 


retrogreſſions of the planets. Reflections upon the e 
the Chineſe could not perform what they did at 
eclipſes of the ſun and ſtars taught them antiently, 


by practice, ſomething of the parallaxes of the moon. 
Every thing was almoſt forgot, about the time of 


Vin chi boam, 240 or 246 years before Chriſt. But 
it is evident, that, before that time, the Chineſe muſt 


have known ſomething of the calculations of the 


eclipſes of the moon and ſun, and of ſome equations 


for reducing the mean motion to the true, and for 
calculating the ſolſtices. . 
Miengtſe, a claſſical author, who wrote before the 
burning of their books, mentions clearly enough part, 
at leaſt, of what I ſay. They certainly knew indif- 
ferently well the proper motion of the fix'd ſtars; 
which was afterwards forgot, for want of examining 
what was extant written in many books. 


I hal 


their antients, without any great knowlege of ſpheri- 
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| I ſhall fay no more upon this ſubject; but hope, 
| that Mr. Coſtard, and many other gentlemen in Eng- 
= land, France, and elſewhere, will lay afide their 
doubts or prejudices about the Chineſe aſtronomy 
and antiquities. It is, indeed, really difficult, to take 
the juſt medium between thoſe, who too highly ex- 
4 tol, and thoſe who too much deſpiſe, the Chineſe 
I thought, that Father Hallerſtein would not have 
gone ſo ſoon to Macao; and when he was obliged to- 
go thither, the plan of Peking, which I order'd to be 
cCopied for you, with ſome explications of it, was not 
finiſhed. I have now received it, but I cannot ſend 
it by the poſt with this letter; nor can I ſend it till 
next year, when I ſhall have a favourable opportu- 
nity for it. I ſhall then hkewiſe ſend ſome other pre- 
ſent for your illuſtrious Society: 
On the 15 of Auguſt, an ambaſſador from the king 
of Portugal arrived at Macao, with preſents for the 
emperor of China. It were to: be 


wiſh'd, that this 
embaſſy might produce ſome advantage to us; but 
this is extremely doubtful. The queen-mother of 
due king of Portugal order d the embaſſador to deſire, 
that Father Hallerſtein, whom ſhe perſonally knew, 
might come to him to Macao, with a mandarin ſent 
by the emperor. The emperor conſented to this 
without any difficulty, and diſpatched the mandarin 
and Father Hallerſtein to the embaſſador. He will 
be here again in May. 5 
I am of opinion, that the reigning emperor will. 
never permit any miſſionaries in the provinces; and: 
that they will find it very difficult to conceal them- 
ſelves. But there is no appearance, that we ſhall be 
— — — 


| o 


— — 8 4 
— — — — — 
— — ——— A = 
> - - 1 5 
- ——— — 
2 — 
— ON — 
— = in _ N 
A # 


properties, might eaſily teach them a thouſand cu- 1 
rious things in geometry, without knowing the theory | 
of trigonometry. Sk „ 

The Chineſe, from time immemorial, knew the 
paſſage of the ſun in the ecliptic; they knew the 
ſtars; they had globes and hemiſpheres; and, by 
means of divers practices and precepts, received from 
their antients, without any great knowlege of ſpheri- 
cal trigonometry, might-be able-upon the globe itſelf 
to reſolve many problems. We ought to conclude, 
that our antients were poſſeſſed of ſeveral kinds of 
knowlege, received from the patriarchs, and tranſ- 
mitted to the Chineſe. Without theſe kinds of know- 
lege, and theſe traditions, by mere obſervations alone, 
firſt. They never well underſtood the ſtations and 
retrogreſſions of the planets. Reflections upon the 19 
the Chineſe could not perform what they did at 2 ien 
ecclipſes of the ſun and ſtars taught them antiently, iin 

by practice, ſomething of the parallaxes of the moon. e 
Every thing was almoſt forgot, about the time of e 
Vin chi hoam, 240 or 246 years before Chriſt. But | Ih 
it is evident, that, before that time, the Chineſe muſt > | 
have known ſomething of the calculations of the 
eclipſes of the moon and fun, and of ſome equations TSS 
for reducing the mean motion to the true, and for | 
calculating the ſolſtices. En 

| Mengt/e, a claſſical author, who wrote before the ih 
burning of their books, mentions clearly enough part, 5 1 iſt 
at leaſt, of what I ſay. They certainly knew indif- 1 
ferently well the proper motion of the fix'd ſtars, { ih 
which was afterwards forgot, for want of examining 5 
what was extant written in many books. | 
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1 ſhall ſay no more upon this ſubject; but hope, 


that Mr. Coſtard, and many other gentlemen in Eng- 
land, France, and oe, will lay afide their 
doubts or prejudices about the Chineſe aſtronomy 
and antiquities. It is, indeed, really difficult, to take 
the juſt medium between thoſe, who too highly ex- 
tol, and thoſe who too much deſpile, the Chineſe 
literature. 

I thought, that Father Hallerſtein would not have 
gone ſo — to Macao; and when he was obliged to 
go thither, the plan of Peking, which I order d to be 
copied for you, with ſome explications of it, was not 
finiſhed. I have now received it, but I cannot fend 
it by the poſt with this letter; nor can I ſend it till 
next year, when J ſhall have a favourable opportu- 
nity for it. I ſhall then likewiſe ſend ſome other pre- 
ſent for your illuſtrious Society. 
On the 15 of Auguſt, an ambaſſador Gow the king 

of Portugal arrived at Macao, with preſents for the 
emperor of China. It were to be wiſh'd, that this 
embaſſy might produce ſome advantage to us; but 
this is extremely doubtful. The queen-mother of 
the king of Portugal order d the embaſſador to deſire, 
that Father Hallerſtein, whom ſhe perſonally knew, 
might come to him to Macao, with a mandarin ſent 
by the emperor. The emperor conſented to this 
without any difficulty, and diſpatched the mandarin MY 
and Father Hallerſtein to the embaſſador. He will ; 
be here again in May. = 

I am of opinion, that the reighing emperor will 
never permit any miſſionaries in the provinces ; and 
that they will find it very difficult to conceal them- 
ſelves. But there is no 8 that we ſhall be 


- ſent 
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ſent away from Peking: on the contrary, thoſe, who 
ſhall be ſent thither, will be well received, if they 
have but the qualifications requiſite, 
The obſervation of Mercury in the Sun in May 
1740 is very curious, and does honour to the calcu- 
lation of Dr. Halley. I had ſeen that calculation; 
and doubting that of Manfredi in his E phemerides 
from the tables of M. Caſſini, I prepared to obſerve 
that paſſage of Mercury here at Peking; but the 
weather was not favourable. And I fee, by the ob- 
fervation made at Cambridge near Boſton in New 


England, that I might have had one at Peking. I 
Hope, - that we ſhall be able to obſerve the paſſage of 


Mercury in May next year. It is of great importance, 


and we ſhall endeavour to do it in the beſt manner ; 


and if we ſucceed, we ſhall communicate it to you. 


II. 
To Mont de LIſle of the Royal Academy of 


Sciences at Paris. 


8 1 R, Peking, Nov. 18, 1751. 


laſt year, and acquainting me with the melancholy 
news of his death, informed me, that he was juſt 
ready to commit to the preſs a great work of that 
eminently learned man upon the Chineſe chronology. 
J had ſeen ſome eſſays of it in the Memoirs of the 


Academy of Inſcriptions and Belles Lettres, of which 
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"OU know, that I have, for many years, corre- 

f ſponded with the late famous Monſieur Freret, 
[Secretary of the Academy of Inſcriptions and Belles 
Lettres] who honoured me with his friendſhip. 
Monſieur de Bougainville, his ſucceſſor, wrote to me 
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he made me a preſent. I had furniſhed bim with a 
quantity of memoirs, as I had likewiſe done te others, 
both ſeculars, and thoſe of our own focicty. I digeſted 
into order all that I had collected; and, in 1749, 
ſent a complete treatiſe on the Chineſe chronology, by 
two different ways, into France. I directed it to M, 
Freret, and to the Fathers of our fociety at Paris. It 
was in three parts. I deſired them to communicate 
it to you, and to Monſ. de Mairan. I have had no 
account of the arrival of that treatiſe, in which I had 
labour d for above two-and-twenty years paſt. It 
ſeem'd to me neceſſary, on account of the great num- 
ber of pieces, either printed or manuſcript, which 
were ſent hither on that ſubject. If I find, that my 
treatiſe is loſt, I can eaſily digeſt it into order again, 
from the rough draught, which I have by me. 
Beſides many aſtronomical obſervations, which I 
have punctually ſent you, I have tranſmitted to you 
the treatiſe of Father Duchamp upon the Indian aſtro- 
nomy, a collection of antient approximations and oc- 
cultations of the ſtars and planets, both by each other, 
and by the moon, and with the moon ; which I had 
collected and made for determining the longitude and 
latitude of Peking, Cc. This year I have ſent tb 
Paris, by two different ways, a memoir, which had 
been deſired of me, concerning the ifles of Leguoyo, 
or Licoukticou, which Kempfer calls Roukou. I have 
directed, that this memoir ſhould be communicated = 
to you. It is a pretty long one. I had an opportu- 
_ nity of being well informed about theſe iſles; but 
there are many things yet wanting to be known. To 
this memoir I have added ſome remarks concerning 
the longitude of Namgagati, and other places = me f 
= Out 
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fouth coaſt of Japan, and the ſouth coaſt of Coree, 
with its diſtance from Japan, and the iſland of Tou- 
yma, which, in the map of Father du Halde, is 
called Touyla Tao, or the ifland of Touyla. It ſhould 
be called Touy Ma. It is the iſle Toutfima. It de- 
1 pan. I have ſpoken here with ſeveral 
Coreans, who have been in that iſland. Fo 
I have already ſent to you obſervations made here 
to the cloſe of the year 1750, and during this year, 
I now ſend you others of 1750 ; and others I incloſed 
to you at large in 1749 and 1750. I wait for ſome 
anſwer from you; and eſpecially your opinion con- 
cerning the manner, in which I ought to diſpoſe my 
memoirs concerning the Chineſe aſtronomy. I am 
reſolved to put my laſt hand to that work. But me- 
moirs of that kind ought to be examined by perſons 
intelligent and zealous like yourſelf. - 
At Peterſburg you muſt undoubtedly have ſeen what 
\ I wrote to Mr. Bayer about what the Chineſe have ſaid 
concerning the Huns and Turcs. Dr. Mortimer has 
written to me, that he had received from a nephew 
of Monſ. Fourmont a ſmall piece upon the origin of 
the Turcs and Huns, as drawn from the Chineſe books, 
I ſhall ſpeak again of jthat ſubject in the memoirs, 
which I have of the hiftory of the Great Dynaſty 
of Tang. There are a great number of very intereſt- 
Ing things upon what the Chineſe have delivered at 
that time concerning the empire of the Perſians, and 
its deſtruction by the Mahometans ; concerning the 
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Mahometans, and the affiſtance, which they gave to 
Chineſe emperors againſt their rebels; concerning 
the Chriſtian religion, or the Tatfn, but in very ob- 
ſcure terms; concerning the ſects and countries of the 
Rr 2 Indians, 
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Indians, Japan, Coree, Tartary, and the countries be- 
tween China and the Caſpian Sea, Tybet, and its princes. 
All theſe particulars may be of conſiderable ſervice to 
unravel the caſtern hiſtory from the year 500 of 
Chriſt to the year 1000 after him, and even much. 
higher. If I have not time to reduce my memoirs. - 
into proper order, I will addreſs them to ſome learned' 
man, like yourſelf, who can digeſt them, or ſee them. 
digeſted. „%% | 
It is ſeevral years fince I received any thing from 
Father Boudier. He has, undoubtedly, ſent every 
thing to Paris. However, I have a good part of what 
he did, till 1738, and 1739; and I find, that he is muck. 
miſtaken with reſpect to the diameter of the ſun, 
and the obliquity of the ecliptic. I do not know 
whether the right afcenſions of the ſtars are very ex- 
act. He had not then any knowlege of the aberra- 
tion of the ſtars. His voyage from Chandernager to 
Agra, Dheli, Jaepour, is curious. I have the chart 


With the obſervations of the latitude and longitude of 


Fatepour, Agra, Dheli, Jaepour, and Chandernager. 
1 conld ve wilh d to 8 the exact fiance 
from Agra and Dheli to the Ganges. - | 

I have diſcourſed here with ſome religious Indians, 
who have been at Sirnegar, and as far as the fources. 
of the Ganges; but their account is very obſcure. 

There are here a great number of Lama's and Tar. 
tars, who have gone from Laſſa, the capital of Thi- 
bet, to the lakes and mountains, where the ſources. 
of the Ganges are, and at Latac, &r. in the coun- 
try. to the north of Thibet and Eatac ; but what they 
fay is extremely confuſed; and this part of geogra- 
phy is ſtill very little known to us here. It * 
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great uſe to us, if you are informed of it, and 


be of 


would do me the pleaſure of giving me an account 


 $ WM 
Mr. Hodgſon has ſent hither, to the two German 
Fathers, his theory and tables of the ſatellites of 
Jupiter. There are a great number of obſervations 
made at Peking ; many of which are not certain, nor 
proper for the forming of tables. The catalogue of 
the longitudes and latitudes of places 1s very errone- 
ous. He will undoubtedly correct them. However, 


the work itſelf is a very good and uſeful one. Your- 


ſelf and the other aſtronomers are able to judge of it 
much better than I can here. 


The Memoires de Trevoux ſpeak in a manner, 


which, they fay, they had learned from you, con- 
cerning the rotation of the axis of the earth, and the 
conſequences, which Dr. Bradley draws from it. It 


but will render it neceſſary to make a vaſt number of 
new calculations. 


zs a diſcovery worthy a man of his profound ſagacity; 
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XI VIII. 4 Letter of Mr. William Sher- 
vington zo Benjamin Franklin, Ey; of 
Philadelphia, concerning the Tranſit of 


Mercury over the Sun, on zhe 6 of May 


1753, as obſerved in the Iſland of Anti- 


gua : Communicated by Mr. Peter Collin- 
ſon, F. R. S. 


- | 81 R. e 20, 1753. 
Read Nov. 15, R. Benjamin Mecom having re- 
"735 ceived half a dozen yrs: Food 
letters n you relating to Mercury's tranſit over 
the ſun the 6 of laſt May, he put them into my 
hands. One would have ſafficed for our iſland, as 
we are not overburthen'd with men, who have a taſte 


that way. Hereunder I ſend you the _— of * 
obſervation * thereof, 


Sunday, May 6, at 6b 7 2 1 obſerved che 0 
weſtern limb of Mercury to touch the weſtern limb 
of the ſun; and, at 6h 10' 37”, he touch'd the ſame 
With his caſtern limb, and totally diſappear'd. Lat. | 
of the place 172 & N. Lon. by eſtimation 6145 
W. from London. 
This was taken by a Graham's watch, and cor- 


rected by two altitudes taken by a moſt exquiſite 
quadrant; VIZ. 


At 


* Dr. Charles Roſe, who was in —— at this time, ſays, that 
theſe obſervations were taken by Capt. Richard Tyrrel, of the ſaid 
iſland, 
* a 


\ 


' iſland, and who is poſſeſſed of a - ad collection of * 


C 3279 J 
At 6b 58 7", I obſerved the diſtance of the fan's 
upper limb from the zenith = 720 21' 30”. And, 
at gÞ 31' 5", I obſerved the fame = 36® 17' of. 
By the common proceſs (which 1 may have, if 


neceſſary) I found * watch was 0? 4 4 28" too 
faſt ; therefore, 


. 
— 6 10 3 
_— 4 > 
True appart, time of Mere. exit = 6 6 e 


— ⁵ —g—r 


From : — — 


Pray impart your obſervation to 


Your Well-wiſher, 


William Shervington. 


inſtruments, made 15 Mr. Bird in the Strand, London, and that 


Mr. Shervington only was preſent. 


Mr. Shervington has taken the mean of theſe two altitudes 


from the error of his watch ; and there can be no doubt that his 
obſervation is 2 


good one, which, compared with that made in 
Surry-ſtreet by Mr. Short, p. 199, J. i. &c. fixes the longitude of 


the 28 of his obſervation in Antigua 46 5 30%, or 61“ 22 30% 


weſt of St. Paul's, London. 


Le] ” 
XLIX. An Account of the Barometer, and 


) 
/ 
% 


the State of the Weather, az Dublin, from: 
the 7 of March 1752, 10 the 28 of Fe- 
bruary 1753, by James Simon, Eſquire, 
F. R. S. and Secretary of the Incorporated 
Society at Dublin: Communicated by Mr. 
rm, ES © 


: Dear Sir, „ Dublin, Sept. 4, 1753. 
Read Nov. 15, F NOW ſend you my journal of the 
753. Weather for the laſt year, from the 


7 of March, 1752, to the 28 of February, 1753. 
Lou will, perhaps, find it too minute; but what- 
ever fault you find in it ſhall be rectified for the fu- 
ture, if you are ſo kind as to let me know, how I 


ſhould proceed to render it uſeful. Deal with me as 


a friend ; inform me of my miſtakes ; and if you do 
not think it deſerves to be laid before the Royal 
Society, I beg you will not let it be ſeen; if other- 
wiſe, you have my leave to lay it before them. 
My chief ambition would be to deſerve their appro- 
bation and eſteem : of this you may aſſure them, and 
of my fincere reſpe& and regard. 5 
I have obſerved, that the friction is ſo great in the 
common barometer, by the ſmallneſs of the tube, 
that I wrote to London for a larger tube. It is ſome- 
thing more than one quarter of an inch clear in the 
bore ; and it took me two pounds and a quarter of 
clean purified mercury to fill it. The ciſtern, which 
receives the mercury, is pretty large, with a wide 
mouth ; and is cover'd with a filk gauze, beſides the 
uſua 
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Place this after Page 321, 


A JOURN 
1 March. 3 | | April. 
D* Morning, | _ Noon. "Night. | Wind. — Noon. 
Tl . 2 112 SFr 429 16 A: 
ho O 2 r 
2 My Barometer was finiſhed the 6th of March. The Tube is a quar” * — 5 © Fe 
3 ter of an inch clear in the bore, and took two pounds and a quar- Cy Rn 30 Rn 
ter of clean mercury to fill it. 1 
7139 2 JO Cd Fr Wm 30 2 Cy 922 1% 
$ [29 19 |CyStRn |29 19 | © Cy 2 29 10 |R 
9129 15 Cy 2916 [© Cy 29 8 IC 
29 15 Rn 29 15 [Cy 25 29 8 |C 
29 15 Cy Wy 29 160 CyRn 429 8 R 
29 13 Cy Ru WV z9 14 | © Wy © Wm % 10 F 
29 21 St Ru G [29 O © Wm 29 16 |F 
29 4|TtoO 429 7 [Cy © Wy 29 19 N 
28 19 [Tt Ru 29 4 [O StG © 30 4 C 
29 8 8900 an j29 % | Wy Dp © 430 4xÞv 
29 1 StRn Tt 29 1 [Tt Rn © 30 FF 
29 5 Fe =» 616 Rn 29 19 R 
29 7 Sw 429 71 Rn Cy 29 11 |C 
29 13 & Wy [2915 |© jo, 912 | 
29_14 [Cy 29 12 [Cy Rn G 29 14 |C 
29 8 [O.Wy- 29 7 Rn Cy © Wy 29 11 [C 
29 768 29 6 © Rn Rn 29 7 E 
29 7 [Tt 0 29 10 Wy © [ey Rn Gfzg 5 [V 
529 130 {29 12 |Cy St Rn Gjzg 2 |C 
29 12 Cy ©Wm 29 13 O Wm Cy Rn [29 5 [C 
29 12 [Cy © 29 12 |© Cd Cy Rn 29 7 |b 
29 113] Cy 29 12 [Cy | O Rn [29 10 f 
29 13 [Cy © Ca 29 14 |Cy © Cd|z © Cd 429 17 E 
26 131] Cy St [29 131 © Wy | Rn 29 11 | 
29 11 [Wy © 29 12 Wy © 29 4 8 | 4 
July Auguſt 
Morning. Noon. Noon. Nig 
Cy Rn O29 10 [O Fr Rn 29 12z\F 
© Wm 29 12 [O Wm Cy Ru 29 14 |C 
29 8 [Cy Rn © [29 16 P 
Cy Rn ©1429 94;Cy © Ra © [29 17 I 
- [29 11 [Rn | © 29 16 [I 
y Rn [2g 7 [Cy Rn Cy 29 14 |( 
Cy Fr 29 8 [Cy © © 29 14 |] 
29 14 [O on 29 15 |] 
29 17 [Cy © | © Ht Rn 29 1g |] 
29 14z|Cy © Fr 15 ICY © 429 1440 
29 16 [Ra O 429 16 [Cy Fr | Rn Cy 29 12 [Cy 29 11 | 
29 15 [Cy © Rn[ag 14 |CyWy Cd|SSE_ © Cy 29 11 [© Ru Cy 29 11 
Cy Ru 429 10 [Rn © 429 103 Ru Fr |SSE Cy Rn 29 7 [Ra O C2 7 
29 10 [Rn © 429 104 Rn Fr CdjSW 1 ©RnSt 29 8 [Rn ©St|zg 8 | 
Cy © 129 12 O Rn > 25 Ru Wm Fr w Cy © 29 11 [OR 29 10 
| © Rn [29 17 [Fr Wa |W © Cy 429 13ziCy © 429 12 
Rn © 429 18 [Fr Cy 429 15 ſO 129 16 
Fr © 30 1 [Fr © Wm 29 17 [© Ht 29 16 
Wy Rn 30 Cy Cy St {29 13x|Cy 28 14 
Cy Rn O29 17 Fr E Cd 29 16 [OCy 429 16 
© Wm 29 15 [Fr CyRnWy 29 11 [Rn © 29 11 
Rn © 29 16 [Cy Cy © Ru 29 11 [Rn © Cy 29 14 
© Cy Cd|zg 15 |CyWy Cd ISE Cy Wy O29 13 |© CyWyfſzg 12 
St Ra 429 4 Rn Rn Cy O29 13 [O Cy Ruſ29 13 
© Fr 429 5 Fr 129 125 Rn 29 10 
Rn 29 8 [Lg Rn Rn Cy St 29 11 [O Fr 29 10 
Cy © 29 15 [Cy Fr O 29 120 29 11 
© 29 13 [Cy Fr Rn 20 13 Ru © 429 13 
© 29 12 [Fr Cy © 129 11 [0 29 12 
Rn © 429 17 Fr Cy © 129 13 [© 29 11 
Cy © 129 13 |Rn Cy Rn 12g 6 "Cy Wy I29 4. 
November | | December 
Noon. Night. Morning. Noon. d 
Rn 29 19 [Fr 8 Fr 30 10 Fr 30 10 
Rn © 130 5 Fr Cd Ft 10 Fr Fg. 30 10 Fr Fg [30 10 
© 30 4 Fg Fr Cd 71 Fg Cd 30 61 Fg Cd 430 6 
Cy Wy * 29 14 {Rn Wy 6 {Fg Cd 30 6 {Fr Cd 130 7 
Rn 29 17 [Rn Fr 6 Fr Cd 430 5 [Fr Cd 430 6 
© Cy 429 16 [Cy Wy 1 Fr Cy 30 1 [FR Rn 130 1 
10 [Cy 29 7 [Wy 2 Fr Cy 30 1 [Fr Cy 130 1 
124 St Rn 428 15 [Cy Wy 12 Fr O 30 © Cy 429 19 
19 [Rn Sw [2g 2 |[WyRnC 16 [Cy 29 13 |Cy 29 12 
Rn St Cd[2g 9 Rn Ft 8 [Cy Fr 29 5 [Cy © 129 
| 17 [O Cd Cyizg 18 Cy Rn Cd Cy O = 18 [O Cy 129 1 
7 18 [ſO 29 16 [Fr Tr Cy Rnj28 6 [Ti Ru 428 19 
F 18 1© 29 16 Ru Wm 3x{Fro -[29 5 Cy 29 3 
75 50 2 ©) 30 3 Fr FgWm Rn St. 29 1 Rn StG [29 5 
FrO 30 3 Fr 30 22 Fr Wm 7 [Fr Cd 429 5 j© Cy 29 6 
Fr 30 3 Fr 30 21 Fr Wm. 12 Ft O 29 14 Fr Cd 429 14 
Fro 130 2 [Fr 30 21 Fr Wm 9 Rn 29 9 R O 29 10 
Fr O 30 2 [Cy 30 1 [Cy 21 St Rn Cy 29 3 |Wy Cy 29 2 
EI Cy Fg O29 17 [O Cy Cdizg 16 |Fg Cd 7 Fr © Cdjzg 6 |© Cd 429 5 
y© |29 18 [© Fr Cd 2g 17 Fg Cd 21 Cy Rn 29 11 R SwGſ2g 2 
Fr O 29 16 [Fr Wy 129 14 |Wy Cd Ft Fr © 29 2 [Cy Ru 29 6 
Rn Tt 29 2 [Rn Wy 29 3 [Wy Cd 9 Fr © Ft 29 10 Fr Cd 429 11 
Fr O Cd 29 8 Cd Rnj2g 5 WVYVRA Cd WSW 4 [Wy © St 29 1 [Cy Rn 129 1 
z|RnWy [29 7 [RnCy 29 7 [Rn Wy WSW 3 jCyWyRn 29 2:|Rn 29 2: 
Fr © Cd 29 165] © Cd 429 191 Fr Cd W lo Fr O 29 13:|© 29 16 
Fr O 30 5400 30 5 Fr Cd W 5 [Cy Rn 29 3: [Ru Cy 129 2 
Fg © 130 5 |O Fr 130 4 Fr Rn Cd W is Fr © Ft 29 17 [ 30 
Fr Cy 30 34 Run C 30 4 [Ra E i Ft O 30 1 O Ft 30 1. 
Fr Cy 30 54 Fr Cy [30 540 Fr Cy E 2 Cy Fr 30 2 Cy 30 2 
Fr Cy 30 6 * Cy 130 6 [Fr Wy Cd E kt O 30 00 30 1 
2 1 Ft Fg 30 2 Ft Fg 30 5 
Explanation. — Sunſhine © | Fair Fr Cold Cd | Froſt Ft | Cloudy Cy | Warm Wm | Hot Ht | Way Wy | 


” 
* 
1 A 

- 


” | =. 7 i f 3 
the WREAT REI in Dublin, for the Year 1752. 


. May. 

D Morning. | Noon. | Evening 

| 112g 7 [Ra 29 7 [Rn 29 12 Fr 
2129 26 [Fro 429 180 29 18 Fr 
3129 16 [Rn 29 17 [Rn 29 15 Pr 
4029 12 \|'y Rn 29 10 [Rn 29 7 R 

529 5 [8 29 4 [O Cy 429 2 R 
6129 Cy Rn 29 1 [Rn © [29 3 Fr 
7129 6 [cy RaG|2g 8 [anThlLzOlfzg 10 Rn 
8129 9 [Cy Ru 29 O 29 13 Fr 
9129 15 [O Wm 29 16 [OH Wm 29 17 Fr 
10029 18 Cy ©Wm[zg 19 [O He 429 19 Fr Wm 


15129 19 [Cy © [2919 j& 29 19 Er Cd 
16129 18 [C © 129 18 lO 29 17 Cy Cd 
17129 16x] Cy 29 16x |Cy 29 16 Rn Cd 
18 29 16 Cy O 29 17 Cy Rn 29 17 Cy Rn 
19129 16 [Cy O 29 14 Rn 29 12 Rn 
2029 6 [Rn 29 5 [Rn 29 3 Cy Cd 
2129 1 [Rn 29 Rn 28 19 Rn 


2529 10 R 29 to Rn 29 9 Rn 
2629 8 {Cy © 429 10 [O Cy 129 12 Fr 
27129 12 C © [29 12 |© 29 12 Fr 
2829 12 C © [2913 [© 29 121 Fr 
2929 11 [Cy © 29 11 |Cy Rn 29 10 [Cy Wy Cd 
3029 8 [Cy Ru [29 8 [Rn 29 7 [Rn Cd 
31020 [cy [29 5 [O Cy 20 2 Ru Wy calssE 
| September. | 
[ _ Mormng. Noon. | Night. Wind. D 
| 1129 OWy Rnj2g 2 [Rn OWV29 4 Cy Rn St WSW || « 
1229 718 129 910 129 8 [Cy Rn Cd ISW 2 
3] . | | 3 
| 2 5 129 172] © 
. 82 16 129 164 O 
711 269 f Cy 429 10 |Cy 
19 Stile altered. 3.23 12400 K 29 11 Cy 
of | 9129 io [Cy © [29 11 | © 
10 1629 10 [Cy Rn [29 7 [Rn 
11129 7 [0 Cy Rnj29 6 Ru Cy 
229 11 [© 29 15 [© 
M 3 EE 13129 19x[© Cd [29 173/Rn 
9 8 [oO Cy [29 9 [Cy © [29 13 E Cd [SW 14|29 Ig |© 29 18 E 
15 29 14 [Cy © 29 15 |Cy © 1429 12 Cy Cd St JSSE 15130 1 |© 130 110 
| 7 Ru © 429 7 {Rn © 429 9 [Cy Fr ISW 1630 8 30 [0 
1729 121 Cy © Rnſzg 13x Rn © [29 16 Rn Slty WSW 7 29 18 [© 29 18 | © Cy 
18 29 17 [CO 29 17 [O Cy 29 16 [Cy SSE 8122 19 [© 30 © Cy Rn 
29 15 [Cy © 429 14 Rn Cy Stſ29 12z|Cy Var. 9 30 3 [Cy 130 3 [Cy 
29 12 |OWy Rn]2g 14 [Rn © St 29 16 [Cy Fr [WSW 20 30 318 30 2 [© Cy 
29 15 Oy Rn 29 10 [Ru St [2g x Cy Tt |SSE | 21:30 130 © 
i [Ra Tt 429 14 [O Fr 209 15 [Fr [WNW 22129 19: | Cd 429 193} © Cd 
11 [Run © 429 12 |© Rn [29 11 [Cy vw 23/29 % iy Joo 0 jy 
10 [Rn © [29 10 [Rn 29 11 Cy Fr [WSW 24 29 17 lg © 29 1640 © 
11 [Cy Rn 29 12 Ru Wy 29 12 [Cy Wy [SW 2529 17 feg 29 18 [Cy © 
1440 429 16 |© Cy 429 18 [Fr WSW 26 30 y Fg O30 10 
1940 30 © 19 SSE 2730 2 [ 30 110 
18 [Cy Rn O 29 18 0 129 17 Fg Fr Var. 2829 19 ER O 39 [O Cy 
29 154 Cy Rn 29 16 Rn Cy [29 17 Rn Var. 29 29 19 fg © Cd 30 o [© Cd 
29 19 E | 30 1 0 130 Fr Cd * 30036 6 ego 130 5 [O 
1 PLL iin 
January. February 
Morning Noon. | Night ; Wind. [D. Morning Noon 
0 F 30 3 [g kn 30 1 Rn Var. 1129 7 Fr W 29 19 [O Wy 
: 1 ch Bn 29 17 Rn 29 15 [Rn ENE || 2129 7 [Wy Fr 29 13;i]© Wy 
14 [cy Rn G29 12 [S Rn G29 11 Rn Sw GENE II 330 2 Fr o 30 3 [O Fr 
13 [Cy Rn 429 15 [Cy Ru 29 173|Fg Var 4139 3 Et 30 3 [Thg Rn 
193 [Cy F 29 19 [Fg 29 19 [Eg Ft E 5130 2 Fr O o 1 [© 
17 [Fr © Ft 29 17 [Cy Fe 29 17 [Fg Fe SE 6129 17 Ft Sw © [29 16 [Sw © 
18 [Fg 29 1710Fg 29 18 [F NW 7129 13 |Sw 29 12 [Sw 
17 Fg 29 16 [Cy 29 14 [Cy WNW || 8429 12 Fr 29 12 Fr 
13 [Cy © 129 ni Cy 29 7 Rn WNW 929 13 Fr O 29 14 [ 
19 Rn 28 16 [Rn 28 12 [Rn Wy Var. 1029 14zjCy © 29 14 FO 
14 [Wy © Cd'28 18 [O Cd 20 2 [Fr Cd [WSW [[r1]29 18 Rn Sw 29 1018 Rn 
31 29 24] RU Wy 28 16 Rn G St SE 1129 7 Sw o % & S8 G 
io: Fg Ru 28 18 Kn Wy 29 21 RA St NNW 41329 Rn 28 19 Rn 
8x|Fr © 29 92 Fr O 29 12 Ft Ditto 14128 9 |[CyWy 28 12 
15 FrGO 429 16 Fr O 29 17 [Fr Cd Ditto 1528 19 [Fr OS [2g 2 [O Cd 
14 Fr 29 11t|Fr 29 9:|Rn 8 16028 17 [Rn St 428 16 [O St Rn 
12 Ru Cy 29 141 Rn 29 17 [Fr NW [ir7j28 Fr © 128 18 [cy Rn 
2 16 [Fr Cd }29 14 [Cy Cd | 29 risk Cd {NW II1828 1400 28 14 10 Rn G 
© Cd 29 5 St Cd Rn 12 [Cy Rn 429 13 [Sw Cd 29 16 Fg Ft Var 1929 20 29 © Cy 
Rn Sw CI 29 2 8. C4 18 Fr Ft 29 1820 Ft Fg 22 172|Fg Ft WNW 20128 16 [© 28 15 [Rn St 
Cy Rn 29 6 Et Fg 15 Rn Fr 29 16;1}© 29 18 Fr Ft Ditto 2129 90 29 140 
Fr Cd 429 11 Fg Ft 18 Fg Fr 29 18 Fr 29 182[Fg Fe Var 2229 15 [Cy Ra 29 12 [Kn 
Cy Rn 129 1 Ra Wy 1910 Fg Fr 29 191 Fr 29 19:|Fyg Ft |S 23129 50 29 17 JO 
Rn 20 21 Rn Cy Ft 16:|Cy Wy 29 16 |Cy Wy 29 16 Rn Wy SE galeſ 2430 O 1J29 18 0 
O 29 16 Fr Fg 141 Wy 29 134 Rn 29 141 Rn Wm [SW 25 29 17 [O Cd [30 1 [© Cd 
Rn Cy 29 21 Cy It 18 Fr O 29 18 |© 29 161 Fr Cd Ditto 26130 6 30 6100 
'D) 30 Fr Ft 14 [Cy Rn 29 11z|CyRn 29 11 [Cy Ptt of 27130 610 39 5 [9 
© Ft 30 14 Fr Et 11 [Cy © [2g 12 |[CyCd 29 12;j|Fr Cd |SSE 28130 3 [Cy © 130 3 0 
Cy 30 2 Fg Et ro [Cy Rn [2g 81 Ru Cy) 29 7 |Wy. SW || 
1 30 1 'Fg Ft 29 510 Cy © 29 5 [OCy 29 4 Rn St Ditto 
Ft Fg 30 Ft Fg i 29 3 Rn 29 4 {Rn S 29 4 (Fr Wy WSW 


Te | Winuy Wy | Stormy St | 'Tempettuous It | Snow Sw | Hail G | Thunder Th | Lightning Ly | Rain Rn | Fog bg | K baw 1bg | Vamp Dp | | 2 
0 ** cs Þ bears at 2 in the afternoon, and at 9 at night; and the changes of the wea:her, at different times of the day. _ dimon. 
. | ablin, SEPT. 1, 17 5% 
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I 3211 
uſual wooden covẽr, to prevent any duſt from falling 
into the quickſilver. In ſuch a tube the friction is 


much leſs; and I can obſerve the moſt ſudden chan 
in the weather, even to an 80 part of an inch; tho 
in my journal I only ſet down a 40 part. For ex · 
ample, March 12, 1752, at night, 29 144, is 29 
inches 14+ twentieth parts and a half of an inch, or 
32 parts. I am, — ? 


Dear Sir, 


Your moſt humble ſervant, 


James Simon, 


8 f A TABLE. 


4 ——— — —— — Ce — 


1 n 
— —— 
p — I 
* _— 
— 1 
wm — 
* — 
0 aims 
— — - 
% : 
— — 


TTT27TTT4TS 


a - a K— 
K 0 — — . 

— nm _—_— = - 

* 
G . - * p MC * ” 4 — — — — — 4 — 
A * — — — — — — — 2 

« N _ - 1 = - — 
— — _ 5 — ” — 5 — RN 1 - - * — — A 
— —— — — 2 2 — — — 
YZ - pr 7 7 
— : 2 * — — — $ — - - 
GP ER HCO ũ — — — - — E = — . 
— — — — — — — - - —— X — = a — — 2 .— 
_ g Sn — 1 — — — - — a 

— — © —2 * — 2 - — — 2 — —— — - 

_ EY — = — — — = 2 — 
—— * — — * « > — — — — - — — _ . — _ - — wy b 

— . _— 3 * — Pulls _ —— — - 
* — —ñ—ä — = — — —_ — — — — 
— — — — — — — — — 
_ - - wt? 


— — . <> -- = — 
_ —kñ — — — — 
— —— m 2 — -” — — p - — 
— — — — — 
* 2 — "—_ - == 4 — — — _ - 
- 5 a - — — — 


: —— — . 
— *..- 


rr 3222 8 
- — 
* = — 
n 


—— 


— — 
— == = 
22. — 
_ —_— 


— 
— 


— - — oo — — _ 
- «IAC. 2 Era: 
422. —— — — 
r . 0 —— 
— i” 
— 
> = 


RE. 
- = * 


- 
f - - 5 2 

222 A To na . 

— e . 2 2 
— — — - * 4 
* 1 — — — 
— — — > 
— 2 


— cd 
2 


T os 
— —„— 
— 

— — 


— 
— 


— ꝙCETCLTEan —ñ—ẽ— ——ê—0 
— ve — — — — 1 
— I — — Cn—— 
— — - — — — 

— — — — - =» - 
2 ů —-— — _—_ RO —— —— 
3 — — — 23 

72 


—— — 


— - . 2 
— 
— — — 
- — 
— — 
. 


— 
a — — — = + 
. * — — A 2 
— 21 —_ ” - * *» — 9 ww = 2 
— 1 — — 0 — = 4 
—_—_ — = - = 
— 
——_ — 
8 ** 


- 
— — 


— 


3 [ 322 } 
L. 4 frend Arcane of the iow igt o 
apening tbe Cornea, for taking, away the 


Cataract; by Samuel Sharp, Surgeon to 
_ Guy's Hoſpital, and F. R. 8. 


Read Nov. 22, T HAD the honour, laſt April, to lay 
753. L before the Society a new method of 
opening the cornea, in order to take away the cata- 
ract; being intended as an improvement on Monſieur 
Daviel's manner of doing that operation: and having 
now practiſed it on ſeveral ſubjects, I here take the 
liberty to give a ſhort account of the ſucceſs, with a few | 
obſervations on the principal phænomena attending 
this operation; to which I ſhall add a deſcription of a 
farther improvement of the operation itſelf. For a 
fuller view of the hiſtory of theſe caſes, I have here 
ſet down the ages of the patients, the dates of the 
days on which they underwent the operation, and the 

2 circumſtance of its being done on one or 
th eyes. FF 


Names. ——  * Eyes. 

y & Bn April 7 5 
April 16 
May 12 


June 6 
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From this — | it appears, that the operation 
has'been*performed'on nineteen eyes; and, from the 
Moſt exact information, which I have been able to 
Procure, the ſtate of the ſucceſs ſtands thus: 
"AC, AD, AF, AG, AL, all which had the 
tem ation pe formed on both eyes, have every one of 
m recovered tlie fight of both eyes, to as great a 
Perfection as can be ſuppoſed, without the help of the 
cryſtalline humour ; that i is, they can read and write, 
roper fpe als 
firſt of them, AC, has found 0 NY bene- 


Wich | 
TY TI 
fit, as to be able to carry 
kellon, that of a ſurgeon. 
ELD fees with both Eyes, but not ſo wel as s the 
_cther fiv 


flamed, and cannot bear much light. © 


AB had it done on one eye only, which was loſt. 
''Y 1 2 „ 


— 


FF » W 
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* Some —_ after this paper was = Mr. Sharp 


hended the patient would ſoon become blind, 


on the exerciſe of lis pro. 


received an 
account, that the pupils of both eyes had lately contracted ſo much, 
as hardly to leave room for the admiſſion of light; and it was appre- 
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Both the eyes, in which the operation fail'd, were 
deſtroy d by the ſubſequent inflammation: but, to do 
juſtice to this new operation, I might here take no- 
tice, with regard to the caſe of AB, that the ill 
ſucceſs was partly owing to the imperfection of my 
inſtrument ; a diſadvantage, that muſt frequently at- 
tend on the execution of new attempts. It was the 
firſt operation I performed, and I had provided a 
knife with ſo thin a blade, that, after I had paſſed 
through the cornea into the anterior chamber of the 
eye, the point was fo blunted, that, upon endeavour- 
ing to carry it through the cornea out on the other 
fide, the blade bent, and I was apprehenſive it might 
break: however, withdrawing it alittle, I made two 
or three efforts, and ſucceeded in the inciſion, and 
the removal of the cataract. „ 
During this operation, the aqueous humour being 
diſcharged, and the patient ſtruggling, I wounded 
the iris; which bled profuſely, and continued for 
ſeveral days to diſcharge a great quantity of blood, 
and bloody ichor: and it is to this accident that I am 
inclined to impute the miſcarriage of the operation; 
though Mr. Daviel affirms, that the wounds of the 
iris have been very ſeldom followed with bad effects 
in his practice. _ 
J have reſerved the mention of A K's hiſtory to the 
laſt, becauſe of its ſingularity. She was altogether 
as blind as thoſe, whoſe cataracts are ripe ; but hers 
had the appearance of a beginning cataract, being of 
a light blue, and but little opake. Upon making 
the compreſſion, the cryftalline did not advance 
through the pupil, as in the other inſtances : 2 5 
| | tound, 


2 
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evacuate all the vitreous humour. It was evide 

by the great diſtance of the cataract behind the iris, 
that this diſappointment did not ariſe from an adhe- 
fion to the iris : however, I had immediately re- 


courſe to the experiment of cutting through the cap- 
ſula with the point of my knife; hoping, by that 


meeans, to have ſet free the cryſtalline, but it gave 
me no aſſiſtance. I then 
ſcoop) through the pupil, and turn d it ſeveral times 


round, in expectation of breaking the capſula; but 


found not the leaſt reſiſtance to my inſtruments; 
ſo that both operations proved ineffectual ; the cir- 


cumſtances being exactly the ſame in each eye. 
I have, in couching, met with cataracts of this 


nature; but I had no apprehenſion that I could not 
have diſcharged, by the wound of the cornea, the 
matter of a cataract, in however fluid a ſtate it might 


prove. 


Of all the 19 there was not one, that eſcaped an 


inflammation ; whereas, after couching, there are great 


the eyelids, and veſication of the tunica conjuntiva, 
the patient complains rather of a tenderneſs of the 


eye, upon touching it, than of pain; being 22 


exempt from thoſe dreadful dartings in the hea 
which, for the moſt part, accompany an inflamma- 


tion after couching. And I believe I may aſſert, 


that none ſuffer'd very much in that particular, ex- 
—.— 55 


found, that, if I exerted more force, I ſhould foon 


paſſed the curette (a little 


numbers, who have neither inflammation nor pain. 
But it is to be remarked, that, notwithſtanding the 
violent inflammation, which ſometimes enſues after 
the inciſion of the cornea, even to an enlargement of 
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cept AE; ho was extremely bad, and laſt the eye 
on that ſide, where the pain Was. 

I preſume it will not be difficult to conceive, how 
it ſhould happen, that theſe inflammations ſhould ex- 
cite ſuch different ſymptoms, when we reflect, that, 
in the incifion of the cornea, the cornea only ſuffers; 
and in couching, the conjuncti ua, the ſclerotica, the 
cboroi des, and the tunica retina, are punctured ; 
moſt of which organs are either tendinous or nerv- 
ous; and every ſurgeon knows the painfulneſs and 

obſtinacy of inflammations, when they follow upon 
wounds and punctures of tendinous or nervous parts. 
I have not mentioned, in this compariſon, the 
violence done to the vitreous humour; becauſe I be- 
lieve it does not occaſion the ſubſequent. pain; and 


becauſe it ſeems to be often as much or more in- 


jured in the new operation, without any notable in- 
convenience. * N . 
It has not occurr'd in any of theſe caſes, that the 
inflammation has been ſo ſlight, as to diſappear in- 
tirely in a fortnight, or three weeks; moſt of them 
requiring ſix weeks, and ſome longer, for the total 
removal of them. The firſt ten days, or more, the 
light is generally very offenſive; and I have obſerv d, 
in three or four inſtances, that, upon forcibly open- 


— ing the eyelids during that time, the patient was only 


ſenſible of a glare of light, though the eye then ap- 
peared clear, and he afterwards. recover d his fight. 
Which I mention, to obviate the melancholy pro- 
gnoſtic one would be diſpoſed to make upon a firſt 
examination. However, this is not to be underſtood 
as a conſtant fact; ſome patients diſtinguiſhing ob- 


jects immediately from the time of the operation. 
11 
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It ſometimes 2 after this 0 
the pupil loſes its circular figure; which, I imagine, 
is owing to the great tenderneſs of the iris, that, up- 

on the leaſt violence, is ſubject to be ruptured; and, 
I ſuppoſe, in this operation, a flight preſſure from 
the York or the flat of the blade may have - 
duced the accident in the inſtances alluded to. Poſ- 


that 


fibly the ſudden dilatation of the pupil, from the 


h it, may ſome- 


rapid paſſage of the cataract th 
times occafion it; but the following hiſtory would 


induce one rather to aſcribe it to the cauſe, which = 


firft mention'd. 

Before I had thought of the knife for open pening the 

cornea, I uſed the Kriffars as Monſ. Daviel directs ; 

and, in a certain patient, after I had made the 

wound of the cornea, and was going to compreſs the 
for the expulſion of the cataract, I diſcover d, 

x a4 from the difturbance I had given to the ha 


as much as if it had depreſſed by a couching needle. 


I'therefore left i it in that fituation, and the man after- - 


well; tho the cataract remained vi- 
below the pupil. 


wards ſaw 
fible ſomething 


Now, in this inſtance, the cataract had not paſſed 


thro” the pupil; and yet it was lacerated, fo as to 
loſe its circular form: but, whatever may be the 
eauſe, I do not find, that the accident itſelf proves 
rejudicial to the ſight. 

1 ſhall finiſh theſe obſervations with a remark on 
one difadvantage, to which this operation and couch- 


complete gutta ſerena being complicated with the 


_ eataract. It has, indeed, been a rule with ſurgeons, 


3 RE 


mours by the foregoing proceſs, it was ſunk almoſt 
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cho the catarad appear fair, never to * the ope 
ration, but when the patient is ſenſible of a wad 
ing of light; becauſe a total privation of ſight argues 
ſome other diſorder of the eye. But the criterion is 
not infallible; for it may happen, that a gutta ſe- 
rena ſhall prevail to a degree, that does not take away 
the ſenſe of light, and yet prevents the diſtinction of 
objects: So that when a cataract is thus circum- 
ſtanced, the operation will be fruitleſs. 

It remains now to ſpeak of the operation itſelf. 
In my former paper, after having deſcribed the man- 
ner of making the inciſion, I directed the operator to 
compreſs the inferior part of the globe of the eye with 
his thumb gently, till the cataract ſhould be expell d 
chrough the inciſion of the cornea, upon the patient's 
cheek ; and in this method I have perform'd it upon 
ſeveral fubjects. But remarking, that tho, upon 
the evacuation of the aqueous humour, the cryſtal- 
line readily advanced through the pupil into the an- 
terior chamber, yet that it required ſome force to 
expel it from its membrane through the wound of 
the cornea, and in that action it ſometimes ſuddenly 
drew after it a portion of the vitreous humour, 1 
changed my method, and no longer preſs d the eye, 
when once the cryſtalline was in the anterior cham- 
ber, but immediately ſtuck the point of my knife 
into the body of it, and extracted it contained in its 
capſula, without ſpilling any of the vitreous humour. 
This new proceſs, I ſuppoſe, will be found of 
conſiderable advantage, as it will, in a great meaſure, 
remove the danger of evacuating the whole, or too 
much, of the vitreous humour: though it may be 


obſerved, to the — of this operation , that, con- 
trary 


- 14009 

ry to expectation, a large quantity of this humour 
77 alchird part, or more) has been ſometimes 
diſcharged, without any bad conſequence, 
I have ſuppoſed, that the great and ſole benefit 
ariſing from this improvement, is the eaſy ſepara- 
tion of the cryſtalline from the bed of the vitre- 


ous humour, ſo that none of the vitreous humour 


1 by Monſ. Daviel, of wounding the mem- 


poſe he adviſes the flap of the cornea to be ſuſpended 
with a ſmall ſpatula; then, with a 


the pupil, in order to detach the cataract from the 

iris, and then proceed to the expulſion. 
I have here recited theſe proceſſes of M. Daviel's 
operation, which are calculated merely to procure an 


humour : 'But they are difficult to the operator, fa- 
tiguing to the patient, and, I ſhould we. altoge- 
ther needleſs, if the knife be uſed in the manner 


which I have recommended: For, whether the cap- 5 


ſula of the cryſtalline be nothing more than the du- 


plicature of the membrane of the vitreous humour, 
or whether it be a proper coat, which is alſo cover d 
by the membrane of the vitreous humour; in either 


caſe, ſince by compreſſion the chryſtalline advances 
with ſo much facility through the pupil, it will be 


eaſily ſeized by the knife, and removed from the 
vitreous humour, with its inveloping membrane: 


ms Whereas, 


ſhall be evacuated. But perhaps it will alſo be ap- 
proved of, as it will render unneceſſary the meaſure 


brane of the cryſtalline, before we proceed to the 
extraction of the cryſtalline itſelf: To which pur- 


inted cutting 


needle, to wound the ſurface of the cryſtalline; 
after which, to introduce the ſame ſpatula through 


eaſy operation of the 1 * from the vitreous 
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Whereas, in making an inciſion on the ſurface of the 
cryſtalline, and wounding its capſula, the cryſtal- 
line will frequently ſlip out of the capſula, which 
will be left behind: And, in fact, this has happen d 
to M. Daviel, who adviſes pincers, and other inſtru- 
ments, in order to extract the remaining membrane. 
However, I ſhall here obſerve, in regard to the cap- 
ſula of the cryſtalline, that, ſnould the humour ſlip 
out of it, before it be ſeized by the knife, it poſſibly 


will waſte; for, in milky cataracts, when the fluid 


is diſcharged, the membrane, in length of time, 
waſtes: Whole cataracts, with the inveloping mem- 
brane likewiſe, ſometimes waſte: And in one of my 
patients (A. C.) the cryſtalline, from the mere preſ- 
ſure in the operation, burſt out of its capſula, which 
1 left in the eye; but in ſome weeks it intirely 
waſted. However, if the removing of the capſula 
ſhould, by future experience, be found neceſſary, 
it may be conveniently done by the curette; one 
of the inſtruments M. Daviel recommends upon that 
occaſion. This inſtrument may be alſo uſed for the 
extraction of a cataract, which has been broken to 
pieces by the couching needle in a former operation, 
and for the removal of the capſula of bag-cataract, 
when the fluid only has been diſcharged, and the bag 
remains behind; but it will be moſt eminently uſe- 
ful in detaching the cryſtalline from the back part 
of the iris, when any portion of it happened to ad- 
here: Which circumſtance would render the opera- 
tion fruitleſs, without ſuch a precaution. _ 
It has not happened, in any of the caſes I have 
treated, that, either during the operation, or after 
the operation, the iris has been puſh'd forwards, or 


inſinuated 


1 


. 

inſinuated itſelf through the wound of the cornea, 
forming a faphyloma ; but M. Daviel ſpeaks of it as 
an occurrence he has met with, and ſays it may be 
eaſily replaced by the ſmall ſpatula. 
1 preſume a greater number of operations will 
prove this account very deficient : But I have here 
communicated all that I have done, and all that I 
know on the ſubject ; not having ſuppreſs d one ex- 
periment, nor, to the beſt of my remembrance, one 


circumſtance, either to the honour or diſgrace of the 


operation. 


It is to be hoped, that, when it ſhall be more ge- 


nerally practiſed, ingenious men will render it ſtill 
more perfect: And I ſhould not be ſurpriſed, if the 


uſe of a ſpeculum oculi ſhould hereafter be eſteemed 
an improvement : But then it muſt be contrived fo, 
as that it ſhall not compreſs the globe of the eye; 
or, if it does, the operator muſt be careful to re- 
move it in the inſtant the inciſion is making, leſt, 


by continuing the preſſure after the wound is made, 
all the humours ſhould ſuddenly guſn out. . 
It was impoſſible for me to make any remarks on 


M. Daviel has not only the honour of having firſt 


practiſed it, but is the only writer who has treated 


the ſubject, at leaſt that I am acquainted with. I 


therefore flatter myſelf, that this attempt to im- 
prove upon what he has laid down, will not be con- 


ſtrued as a reflection on him, or his practice: For, 


however his invention may be perfected by others, in 


my opinion, it is ſtill to him principally, that the 
world will be indebted for the benefit of the diſco- 


very. © 
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LI, An attempt to 3 an antient Roman 


 inſeription, cut upon a ſtone lately found at 
Bath. By John Ward, LL. D. Rbez. Prof. 
 Greſh. and F. P. R. 4 5 


Copy of this infeciption was fel 


| Read Nov. 22, 
5 A communicated to this Society by Mr. 
Henry Baker, who received it in a letter from John 


Browning Eſq; dated the fourth of July laſt. And the 
Society being then pleaſed to refer it to my further con- 
fideration, ſeveral other copies of it were in a few days 
ſent me by my freinds from Bath, and other places. 
But upon comparing them one with another, I found 


they all differed in ſome reſpects; excepting two only, 


one of which had been copied from the other. And 

therefore, as I could not by this means ſettle the rea- 
ding to my ſatisfaction, Dr. Richard Davies the phy- 
ſician being then in London, I acquainted him with 
the affair; who was ſo obliging, as to promiſe me, 


that upon his return to Bath he would procure for 


me an exact copy from his own inſpection. And ac- 
| cordingly he applied himſelf for that purpoſe to the 
ingenious ſtatuary at Bath, Mr. Prince Hoare ; who- 


- apprehending that a caſt of it in plaiſter of Paris = 


might expreſs both the form of the letters, and the 
defects of them, in their preſent ſtate, with greater 


exactneſs than a writen copy, was ſo kind as to take 
one off from the ſtone; which I received afterwards 
from Dr. Davies. 

The ſtone was diſcovered upon the — 
of June laſt, about five feet under ground, in digging 
the cellar of a houſe, which was rebuilding at the 

lower 


— 


1 


lower end of Stall Street. Among the rubbiſh of the 


old houſe, when it was pulled down, was a large 
quantity of walling ſtone, which had on it the marks 
of fire; ſo that probably ſome building had formerly 
ſtood there, which was burnt. And in ſinking the 
ground about four or five feet lower than the ſtone, 
they found, as I am informed, two coins of the 
emperor Carauſius, in baſe metal, and very much 
| defaced; tho upon one of them the following inſcri- 
ption was legible : IMP CARAVSIVSPFE. In July 
1727 the beautiful gilt head, which is now preſerved 
in the town houſe, was dug up at the other, end of 
this ſtreet, not far from the King's bath, about fix- 
teen feet below the ſurface of the earth, as they were 
making a common ſhore through the town (1). 


The ſtone, upon which this inſcription is cut, has 
been generally taken for a pedeſtal, either of a ſtatue, 


or ſome other ſolid body, which it once ſupported. 
Tho from the appearance of the horizontal plane at 


the top Mr. Hoare is of the opinion, that nothing 


was formerly placed upon it; and ſuppoſes, that the 
ſinking in the middle, with the two lines eraſed, one 
on each fide, might be made meerly for ornament. 
Beſides, the face and two fides only are finiſhed ; 


three feet; as likewiſe the form both of the ſtone 
itſelf, and the plane above mentioned ; will appear 


by the draughts of them taken by Mr. Hoare, 


which are annexed to this diſcourſe (2). From 
| 1 1 


; > es. — 
2 — : — 
a . 


— — 


(4) A fine print of this head has been publiſhed by the A. S. L. 


in their Vetuſt. Monum. Fol. 1. Num. 34. 
(2) See TAB. III. Fig. 3. 4 


N 


the back being flat, as if it was deſined to ſtand 
againſt a wall. The hight of it, which is very near 
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a careful examination of the whole inſcription, 
5 appeared to me in the caſt, I have copied it in 
the draught of the ſtone; and indeavoured to expreſs 
the ſeveral letters in their proper form and propor- 
tional fize, together with the ligatures, diviſions of 
the words, and their fituation in each line, in the 

moſt exact manner I was capable of doing it. And 
upon conſidering the whole in this view, I take leave 
to offer the following reading in words at length, as 
what appears to me the moſt probable. 


— 


Locum reli gi gſum, per inſolenti, am erutum, 

virtuti ef numini Auguſti * ee 

reddidit Caius e eritus, — 
ſua pecunia, 


I. That the words LocvM RELIG108VM muſt 
here fignify a burying Place, cannot, I think, be 
well doubted of; fince that is the uſual acceptation 
of them in the Roman laws. Thus Marcian ſais: 
Religioſum locum unuſquiſque ſua voluntate facit, dum 
mortuum infert in locum ſuum (1). The fame thing 
is ſaid by Juſtinian (2). And in like manner Ulpian 
ſais: Locum, in 70 ſervus ſepultus eft, religioſum 
e Ariſto ait (3). Moreover, as a ſevere puniſſi- 
ment was inflicted on thoſe, who violated the ſepul- 
chers of the dead (4); 1 for their further ſecurity 
they 


6. 2. D. de diviſ. rer. 


L. 
Inſtit. §9. eod. 

L. 2. princ. D. de religioſ. et ſumpt. fun. 
L. 3. §7. D. de /epul. uiolat. 
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they were conſecrated to the Dii Manes. And as 
temples and altars, dedicated by public authority te 
the Oii Super, were ſtiled loca ſacra (1) ; hence, as 
Aggenus Urbicus obſerves: Sacrum proprie Dei eſt, 
rehgioſum hominum (2). 1 
It is well known, that by the laws of the Twelve 
fables burials were prohibited within the city of Rome. 
The words of the | 


bition was afterwards extended to the provinces, by 


the emperors Hadrian (4), Antoninus Pius (5), and 
others (6). There were indeed ſome exceptions to 
this law, in favour of particular perſons, which do 
not come under our preſent conſideration, The Ro- 
mans therefore commonly placed their ſepulchers, 
either near the common roads, or within their own 
poſſeſſions, or in ſome place alloted for that pur- 
poſe by authority. Inſtances of the firſt ſort are to 


be met with in Gruter, and other writers upon this 


ſubject. And the reaſon of it is aſſigned by Varro, 
who ſais: Monimenta in ſepulchris ideo ſecundum vi- 


am ſunt, quo praetereunteis admoneant, et fe fuiſſe, et 
illas eſſe mortaleis (7). As to private or family ſepul- 


chers, a very full and ample account of them has been 


em- 


given by the late Roger Gale eſquire, a worthy m 


1) Feflus in voce Religioſus. Inflit. F 8. ubi ſupra, 
8 8 agror. pag. 61. edit. Ge ſ. 
(3) Tab. x. L. 2. princ. 
(4) I. 3. S5. D. de ſepul. violat. 
(5) J „ _____—- 
(6) 12. K . religioſ. et ſumpt. Fun. 
(7) D. LL. Lib. v. 


aw are theſe: Hominem mortuum 
in urbe ne ſepelito, neue urito (3). The like prohi- 


ber | 


(4661 


ber and treaſurer of this Society, in a diſcourſe writen 
by him upon that ſubject, and formerly printed in 
he Philoſophical Tranſactions (1), to which I need 
only refer. The place at Rome moſt remarkable for 
the ſepulchral monuments of illuſtrious perſons, as 
appears from Strabo (2), was the Campus Martius, 
where they were buried by order of the ſenate. But 
the common burying place alloted for ſlaves, and 
other mean perſons, is by Varro called Puticulae; 
which lay, as he ſais, beyond the mount Eſquiliae (3). 
And to this Horace alludes in the lowing verſes: 


Hoc m ſerae þ lebi flabat ct commune ſepalchrum, : 
| Pantolabo ſcurrae, N omentanogue nepoti (4). 


And that the like cuſtom obtained in other parts of 
the Roman empire, appears from a paſſage in Ag- 
genus Urbicus, in which he fais: 
fint publica, videamus. And then, after ſome others 
there mentioned, he adds: Sunt in ſuburbanis loca 


linas appellant (5). Where under the word inopum 
muſt be included all ſuch perſons, who had no pri- 
vate or family burying places of their own ; unleſs 


„ particular place was 2— them by order of 


the 


2 - 
, - — 
0 22 
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(1) Num. 441. pag. 211. 

(2) See por E ve licarreg TW Tb TiToy, 2 74 roͤr ix. 
care Ta MINLATEH ETANIR KATETKEVATEY dydpas t& yureinar, L. v. 
pag. 236. edit. Caſaub. 

(3) De I. I. Lib. iv. 
(4) Lib. 1. Sat. 8. v. 10. 


(s) Ub: ſapra, pag: 60. 


Loca autem, qua 


publica, inopum deſtinata funeribus, quae loca cu- 


appear, that this legion ever was in Britain (5). As 
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the magiſtrates, which was not uncommon, as we 


find by ſeveral antient inſcriptions (1). 

But there was no town, to which this could be 
more ſuitable than Bath, on account of the great 
number of ſtrangers, who reſorted thither for the be- 


nefit of the ſalutiferous ſprings. For as ſome of thoſe, 
who came from diſtant parts, may be ſuppoſed from 
time to time to have died there ; a public coemetery 


for the burial of them was highly requiſite. All the 


have been of the ſepulchral kind; except that now 
under conſideration, which however has ſome affinity 


with them. The reſt are five in number; four of 


which were firſt publiſhed by Camden (2), and fince 


by Dr. Guidott (3) and others; and the fifth, relating 
to Julius Vitalis, by Dr. Muſgrave (4). But of the 
four in Camden, two at leaſt appear to have belonged 


to perſons, who were not ſettled there, but came 
from diſtant places, probably upon the account of 


their health. One of theſe is called decurio coloniae 
Glevenſis, that is, a ſenator or alderman of Glouceſter, 


which was then a Roman colony named Glevum. 
The other is faid to have been a ſoldier Iegionis ſe- 
cundae adjutricis, as thoſe words have been generally 
read. But, as Horfley has remarked, it does not 


moſt of thoſe inſcriptions were found at Walcote, a 


village 


(1) See Sertorii Monument. Patavin. 

(2) Britann. pag. 171, 172. edit, 1607, 
(3) Diſcourſe of Bathe, Chap. x. 

(4) Julii Vitalis Epitaphium. 
5) Britann. Roman, pag. 320. 


Uu 


Roman inſcriptions hitherto found at or near Bath 


RW, 5 
village upon the Foe read, about a mile north eaſt 
from Bath; the coemetery is ſuppoſed to have lain 
at or near that place (1), where, as Dr. Stukeley ob- 
ſerves, there was alſo a Roman camp (2). 

2. The next words in the inſcription, per 1Ns0- 
LENTIAM ERVTVM, are attended with no ſmall diffi- 
culty. Some perſons, as I was informed, had taken 
the firſt letter of the laſt word for a D, which led 
them to read it dirutum; tho there is no appearance 
of an 1 after the D, nor indeed roo.n for it upon the 
ſtone, to ſupport that reading. But on viewing the 

caſt, the perpendicular ſtroke of that letter ſeemed 

to me to be carried ſomewhat higher than the other 
letters of that line, which ſtood before it. And this 
occaſioned me to ſuſpect, that it might have been 
deſigned for an abbreviation of the two letters p01, as 
in another of our Britiſh inſcriptions, where thoſe 
two letters are ſo combined in the word bLEcr1 (3). 
But having conſulted Mr. Hoare concerning it, he 
informs me, that upon a reinſpection he thinks it to 
be an E; for which reaſon I have writen it erutum. 
However, this will make no difference in the ſenſe ; 
for ſo Tacitus uſes eruere for diruere, when he fais : 
Cerialis poſtero die coloniam Trevirorum ingreſſus eſt, 
auido milite eruendae civitatis (4). = 
When this inſcription was laſt before the Society, 
a learned gentleman then preſent was pleaſed to query, 
whether the words per inſolentiam might not here 
Hs | fignify 


he m— a | 


— © — — — 
| 


(1) See Muſgrave, Jul. Vital. Epitaph. p. 172. 
(2) Itiner. curiof. pag. 140. 
(3) Britann. Roman. York, X111, 

(4) Hiſt. Lib. Iv. cap. 72. 
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fignify through diſuſe. In relation to which I would 
beg leave to obſerve, that there are indeed ſome paſ- 
ſages in the Roman. writers, which may ſeem to fa- 
vour ſuch a ſenſe. So Turpilius the poet: Quid mibi 
vellem, ex inſolentia neſciebam (1). And Cicero: 
Non ſuperbia, ſed iſtius diſputationis inſolentia, atque 
earum rerum inſcitia fect (2). And again: Moveor 
boci inſolentia, quod tantam cauſam dico intra dome- 


fiicos parietes (3). But in each of theſe places, and 
| ſome others, which might be mentioned, the word 


inſolentia refers to what never had been uſed; and not 
| What ceaſed to be ſo, as the ſenſe would here require. 
Beſides, it does not ſeem to ſuit with the participle 
erutum, with which it is joined. For tho a building 
may be ſaid to fall down, and come to ruin, through 
neglect or diſuſe ; yet it is not, I think, uſual to ſay, 
that it was pulled down or demoliſhed, meerly by 


length of time, or from want of care to ſupport it. 
The Latin word commonly uſed in that caſe is not 


erutum or dirutum, but collapſum. And ſo we find 
it expreſſed in another of our Britiſh inſcriptions : 
 Templum olim vetuſtate conlapſum Gaius Fulius Pita- 
nus, provinciae praeſes, reſtituit (4). 


This coemetery therefore, as I imagine, had been 


plundered, and reduced to a ruinous ſtate, by ſome 
illegal acts of fraud or violence. Nor does this ſeem 
to have been a very uncommon caſe, notwithſtand- 


ing 


* 


(1) Apud Noni um in voce Inſolens. 
(2) De orat. Lib. 1. cap. 22. 
(3) Pro Dejotar. cap. 2. 
(4) Britann. Roman, Cumberl. xxx1v. See likewiſe Northumb. 
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ing the many Roman laws yet extant, which were 


made for their ſecurity (1). For as Aggenus Urbicus 
remarks, ſpeaking of ſuch licentious practices: Ex his 
locis, cum fint fuburbana, ſine ulla religions reveren- 
tia ſolent privati aliquid uſurpare, atque bhortis ſuis 
applicare (2). What is here refered to by this writer, 
is ſufficiently explained by Julius Paulus in the fol- 
lowing paſſage : Qui monumento lapidem columnamve 
ſuſtulerit, ſepulchrum violaſſe videtur (3). Another 
inducement for plundering ſepulchers might be the 
expectation of finding money, or other things of va- 
lue, depofited in them. Among the ſeveral prohibi- 
tions againſt expenſive funerals, injoined by the laws 
of the Twelve fables, it is ſaid: Neve aurum ad- 
dito (4). This indeed was very ſuitable to the fru- 
gality of thoſe antient times. But that it was not 
conſtantly attended to afterwards, is very evident from 
the many laws, which were made by ſeveral empe- 
rors in ſucceding ages to prevent the burying of 
money in ſepulchers ; which laws would have been 
unneceſſary, if that practice had not continued. 
And it has ſometimes happened, that coins, rings, 
| bracelets, and other ſmall ornaments, have been found 
in Roman urns, both in this and other countries. 
However, as this practice was ſtrictly ſpeaking illegal, 
thoſe, who had a property in the ſepulchers, were per- 
mited to take away the money found in them; tho 
Wo 


(1) D. Lib. xx vII. tit. 12. de ſepul. violat. And C. Lib, 1%. 
tit. 19. cod. 
(2) Ubi ſupra, 
(3) Sentent. recept. Lib, 1. tit. 21. 88. 
(4) Tab, x. cap. 11. 
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it was judged highly criminal and impious for other 


perſons, upon any account, to diſturb the aſhes of the 
dead (1). But I ſhall now proceed with the inſcri- 


ption. 


3. The next words, VIRTVTI ET NVMINI Av- 


GVSTI REPVRGATVM REDDIDIT, acquaint us 
with the method, which was taken to redreſs this 

ruinous ſtate of the burying ground. And this, I pre- 
ſume, by the word repurgatum here uſed, was done 
by removing the rubbiſh ; repairing the ſepulchers, 
which had either been plundered, or in any meaſure 
demoliſhed ; and very probably renewing the fence, 


which in ſuch places was uſually a wall of ſtones, 


laid cloſe upon one another without mortar, called 
by them maceria. 5 


But this, it ſeems, was not thought ſufficient for its 


future ſecurity, without puting it under the immediate 
protection of the em 
nothing leſs than this could, I think, be meant by 
the words, virtuti et numini Auguſti reddidit. The 
word numen in its primary ſenſe ſignifies the divine 

power, as when Cicero ſais: Omnes naturae numini 
divins parent (2). And elſewhere he thus addreſſes 


or, as its tutelar deity ; for 


himſelf to the body of the Roman citizens: Vos, quo- 
rum poteſtas proxime ad deorum numen accedit (3). But 


ſoon after, upon the change of the government, when 
the emperors were revered as deities, their power is 
likewiſe expreſſed by the term numen, as rivaling that 


—_— — — * 


| | | | — * Rows | — — . = 
9 1 


i) See Kirchmann. De funer. Rom. Lib. 111, cap. 24. 
(2) De natur. deor. Lib. 1. cap. 9. 
(3) Pro Rabir. cap. 2. 
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of the gods. And as words, which denote the pro- 
perties of things, are often made uſe of to experſs the 
things themſelves ; ſo numen is ſometimes uſed. in a 
perſonal ſenſe for a deity. Thus Horace complimen- 


ting Auguſtus upon the divine honours, which were 
an him by the Roman people, fais : 


1 tuum 


Mt iſcet numen (1). 


6 was this extravagant flattery peculiar to the po- 
ets; for, as Tacitus informs us: Rubrio crimini da- 
batur violatum perjurio numen Auguſti (2). And in 
another place he ſais: Fortunam, et deos, et numen 

Othonts adeſſe teſtabantur (3). We find the like uſe 
of the word alſo in Valerius Maximus, who ſpeaking 
of ſome perſons, who falſely pretended to have ſprung 
from noble families, thus exprefles himſelf: Nec dive 


guidem Auguſtt, etiamnum terras regentis, excellen= 


tiſimum numen intentatum ab hoc injuriae genere ex- 
titit (4). But this occurs moſt frequently in their 
monumental inſcriptions. do among many other in- 
ſtances in Gruter, there is one upon an altar at Narbo, | 


: which has this title : . 


NVMINI. AVGVSTI. VOTYM 
SVSCEPTVM. A. PLEBE, NARBO 
N ENSIVM. IN PERPETVOM (5). 

0 „ 


— IT Doan nn 


1) Carmin. Lib. rv. 5. 34. 


(2) Annal. Lib. 1. cap. 73. Where ſee the Commentators, 
(3) Hift. Lib. 11. cap. 33. 


(4) Lib. 1x. cap. 15. 
(5) Pag. ccxxix. 3: 


PR S 


This altar is there faid to have oY erected in the 


conſulſhip of T. Statilius TIaurut and L. Caſſius Lon- 
ginus; that is, in the year of Rome 763, as Prghrus 


places it (1); or 764, according to cardinal Noris (2 
which ſhews it to have been done, while Aug Aus 


was yet living. And that the ſame practice conti- 


nued in the time of the following emperors, is evident 


from ſeveral of our Britiſh inſcriptions, where the like 
compliment is paid to them. So we meet with Nu- 
men domini noftri Auguſti, Numen zmperatoris, and 


Numen principis optimi (3), with other variations in 


the manner of expreſſion. From hence therefore, I 
think, we may conclude, that 


numini Auguſti in this inſcription, not only the pro- 


likewiſe the divine power here aſcribed to him, is 


called in aid for the defence and preſervation of this 


As to. the form of the expreſſion here 
uſed, things were ſaid diis reddi, which were offered 
or conſecrated to them. Thus Suetonius ſais: Cave- 


batur, ut in poſterum fimili modo exta Marti redde- 


coemetery. 


rentur (4). The horizontal ſtroke over the letter N 
appears on the ſtone, which is often omited or de- 


faced. 


4. The perſon, who conducted this affair, is called 
c Alvs SEVER IVS; the former of which names oc- 
curs very frequently, and the latter ſeveral times, in 


Gruter. But the following word EMER1Tvs, tho it 


be 


— 


(1) Annal. Roman. Tom. III. p. 539. 
(2) Cenotaph. Piſan. Diſſert. 1. pag. 
(3) Britan. Roman. Northumb, LxXxX. Cumberl LI, LII. 
(4) In vit. Auguſt. * I, 


by the words virtuti et 


weſs or fortitude of the emperor then reigning, but 
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be found alſo as a proper name in Gruter, yet more 
uſually ſignifies a veteran ſoldier. And therefore, as 
the inverted 9, which comes after it, is the common 
character for ceNTVvRI10, a military officer in the Ro- 
man infantry, who commanded a hundred men; z it 
may poſſibly be doubted, whether by emeritus cen- 
turio might not here be meant a ſuperannuated cap- 
tain. Beſides, it is well known; that the word centurio 
in other inſcriptions i is generally followed by the name 


of the legion or cohort, to which that officer be- 
longed ; which is here wanting. And in Gruter's 


collection mention is made of one & ergius Terentius, 


Sergii filtus, Aemilianus, centurio emeritus (1). But 
however, as in Gruter not only the word emeritus 
is put after centurio, but the perſon has likewiſe the 


cog nomen of Aemilignus; I am inclined to think Eme- 


ritus was the cognomen of this Caius Severius, and 
that the legion or cohort might be omited for want 


of room to inſert it on the ſtone. 


The ſingle imperfe& word in the laſt line is 


neither by far fo large, nor ſo deeply cut, as the reſt 


of the inſcription ; which, I preſume, was occafioned 


alſo meerly for want of room. In all the copies I 


have ſeen, it is writen PEG. and Mr. Hoare tells me. 
that the laſt letter is certainly a 6. However I can- 
not much doubt, but it was deſigned for an abbrevi - 
ation of the word PECVNIA, and had once the pro- 


noun SVA before it. For nothing was more com- 
mon in public benefactions, than for the perſons, 
who bore the * of them, to expreſs it by the 

words 


: —— | — 


(1) Pag. DLXI11. num. 4. 
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from antient authorities. Among the latter ſort, with 
which we are concerned, are Progne for Procne, leg- 


L 345 ] 
words ſua. pecunia, ſua impenſa, or ſuo ſumptu, in the 
inſcriptions prefixed to them, for the fake of perpe- 


ating their own memory. There are, it ſeems, no 
traces of the word ſua now remaining; but on the 


contrary, as Mr. Haare ſais, the ſtone is remarkably 
ſmooth in that part : which makes me ſuſpect, * 


has been an eraſement; tho when, or for what rea- 


ſon it was made, would now be in vain to inquire at 
ſo great a diſtance of time. Nor is this a ſingle in- 


ſtance of that kind. I ſhall therefore only obſerve 
further, that the letter & is no objection againſt the 
word pecunia being there intended. For as the two 
letters c and & had a great affinity in their ſound, ſo 
they were often writen one for the other. Reinefiu s 


has collected a large catalogue of both rheſe changes 


tus for lectus, Tutigia for 7 uticia, and carruga for 


 carruca (1); to which I ſhall only add Gaefari for 
Caeſar, from another of our Britiſh inſcriptions (2). 


6. There are no points in the whole inſcription, 
except one in the third line, after the word inſolentiam; 


which may be ſuppoſed to have come there rather 


by chance, than deſign, as it can be of no ſignifi- 


cancy. 
7. After the Romans had abandoned this iſland, 


their monuments of all kinds were left as ſpoils to 
the inhabitants; who either deſtroyed or converted 


them to their own uſe, as they e And many 
of 


— 


— — 


(1) Reine. 22 1. num. 2. p. 4. 
(2) Brit. Rom. Northumb. LXxvII. 
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of them have at different times been removed to a 
conſiderable diſtance from the places, where at firſt 
they ſtood. So two of thoſe mentioned by Camden, 
as then fixed in the inner fide of the wall at Bath, 
between the north and weſt gates (1), had doubtleſs 
been conveyed from the coemetery. And it may with 
equal reaſon be ſuppoſed, that this was likewiſe 
brought from thence. 5 
But who the reigning emperor was, at the time 
this ſtone was ſet up, no intimation is given in the 
inſcription. Tho, if one may be allowed to conje- 
cture, the form of the letters ſuits very well with ſome 
others in the reign of Severus. And perhaps no time 
| was more open for ſuch licentious practices, as might 
juſtly merit the name inſolentia, than the looſe reign 
of Commodus; who, altho he was not the immediate 
predeceſſor of Severus, yet died but a few months 
fore he came to the empire. Beſides, we have 
two other inſcriptions found in Britain, addreſſed 
Numinibus Auguſtorum; both which are thought to 
relate to Severus and his elder fon Caracalla, after 
he was joined with his father in the government (2). 
Nor can there be any doubt of this, as to one of 
them at leaſt; which is an altar, and has on one fide 
of it the names of both his ſons, Caracalla and Geta, 
as conſuls that year. So that upon the whole, I can 
find no other period of tinie ſo probable for fixing 
the date of this inſcription. „ 


1 a 


G. C. Nov. 2. 1753. | John Ward. 


— mowes _ | — — 


(1) Britann. pag. 172. edit. 1607. 
(2) Britann, Rom. Northumb, LXxXXVII I. Yorkſh, xvI1I. 
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Earl of Macclesfield, Prefident of the Royal 
| Society, from Mr. Benjamin Wilſon, F. R. S. 
concerning ſome. electrical Experiments, 


made at Paris. 


My Lord, Sept. 18, ee Queen - ſtr. 
Read Dec. 6, N the >> of this month I was at the 


„ palace of St. German's near Paris, 
where I had the ſatisfaction of ſeeing Dr. le Monnier's 
experiment relating to the electricity 


was read before our honourable Society i 
laſt; and I obſerved, that though the wind was welſt- 


different times, attracted very light bodies, at very 


ſmall diſtances; the mean of which diſtances ſeem d 


to be about of an inch. 
Abbe Mazeas informed me, that Dr. le Monnier, 
fome months ago, had read a paper, at a meeting 


of the Royal Academy of Sciences, in which he told 
them, that he had great reaſon to believe the elec- 


tric matter did not come from the earth at all, 
but from the air. Upon my mentioning this to the 


Doctor, I found him ſtill of the fame opinion. 


As there was a convenient apparatus in his apart- 


ment, I propoſed making the experiments: for I 
always thought that the electric matter came from 
both, but principally from the earth; and that, 
probably, a difference of 10 to 1 would be per- 
ceived, upon making the experiments. 


X 3 3 — 


III. A Letter to the ri gb Anat the 


of the air; of 
which an account was ſent me by Abbe Mazeas, and 
in December 


| erly, and the air moiſt, yet the ſuſpended wire, at 


1348) 
The machine was ſuſpended by filk lines, in ſuch 


a manner, that eve 


ry part of it was not leſs than 
two feet diſtant from any non: electric. The lines 


were dried by a chafing-diſh of fire made with char- 
coal, as was likewiſe the glaſs globe; and every 
other precaution was ſtrictly obſerved, that ſeemed 
neceſſary for making the experiments. 

The Doctor appeared to be well verſed in clectri- 
cal inquiries, and ſhewed great judgment in conduct- 
ing the whole. He got upon the ſuſpended appara- 
tus himſelf, and rubbed the globe _ both his 


hands; whilſt another perſon, who was likewife ſuſ- 


185 pended, turned the wheel of the machine. Cloſe 


to the globe was a ſlender ſlip of lead; at one end of 
which was faſtened ſome braſs tinſel, to ſerve as a col- 
lector of the electric matter. The other end of the 
lead had a communication with a tin tube, which was 
ſupported by ſilk lines about a feot in jength: and 
as this tube hung higher than I could reach, another 
was hooked to it by means of a wire which hung 
down to a convenient diſtance. 

As I ſtood upon the floor, I took hold of this laſt 
tube, whilſt the glaſs was rubbed, that the apparatus, 


and the perſons on it, might laks as much of their 


natural electricity as poſſible 1 under ſuch circumſtances. 
On removing my hand, and afterwards approaching 
the tube, ſometimes with my finger, and at other 
times with a key, we obſerved very ſmall exploſions, 
which were little more than juſt ſenſible. 
I then deſired one of the Doctor's ſervants (who 
likewiſe ſtood upon the floor) to lay hold of the ſuſ- 
pended apparatus on which the Doctor was mounted, 
whilſt the friction of the globe was continued. Im- 


— 


-- 
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mediatley on approaching the tube as before, with my 
finger, and then with the key, a very great difference 
was obſerved; for now the exploſion was very large 
compared with the former trials. Doctor le Monnier 
deſired the experiments might be repeated; which 
was done ſeveral times, and, to all appearance, the 
differences were the ſame. « „ 
He was perfectly fatisfied that the experiments 
were fairly made, and that the exploſion was much 
greater when the apparatus communicated with the 
eartb, than when it communicated with the air only. 
As ſeveral gentlemen of the Royal Academy of 
Sciences in Paris were of opinion that theſe experi- 
ments deſerved attention, I thought your lordſhip 
would not be diſpleaſed, if I did myſelf the honour 
of communicating them. _ ns 


5 


- My Lord, 


Your Lordſhip's moſt obedient, 


and obliged humble ſervant, 


Benjamin Wilſon. 


= 


For a ſeries of experiments and obſervations where the whole electri- 
cal apparatus was ſupported by electrics per ſe, ſee Phil. Tran/. Vol. 
XLIV. p. 713 —729 — 739, 749. See alſo Vol. XLV. p. gz — 101 
and Vol. XLVII. p. 371, 373. And Mr. Wilſon's Eſay, and 
Treatiſe, on Elictricity. 


III. 


F' 250 J 


LI II. El eftrical 


mena ; together with ſome Obſervations on 


Thunder-Clouds, by John 2 * 4. 


and F. R. &. 
Ro | Ruperiment I. 
Read — 6, \ROM the cieling, or any convenient 


part of a room, let two cork-balls, 

each about the bigneſs of a ſmall pea, 

by linen threads of eight or nine inches in length, ſo 

as to be in contact with each other. Bring the ex- 
cited glaſs tube under the balls, and they 


immediately come together. This experiment may 
be made with very fmall braſs balls hung by filver 


wire; and will ſucceed as well with ſealing-wax made 


electrical, as with glaſs. 


Experiment 8; 
If two att be ſuſpended by dry filk threads, 


the excited tube muſt be brought within eighteen | 
inches before they will repel each other; which 


they will 1 to do, for ſome ne; after the 


tube is taken away. 


As the balls in the firſt experiment are not inſu- 
lated, they cannot properly be ſaid to be electrified: 


| but when they hapg within the 22 of the 
excited 


Experiments, wah an Ar. 
tempt to account for their ſeveral Phæm 


be ſuſpended . 


will be ſe⸗ 
parated by it, when held at the diſtance of three or 
four feet; let it be brought nearer, and they will 
ſand farther apart; intirely withdraw it, and they will 


'F 
; 
1 
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excited tube, they may attract and condenſe the elec- 
trical fluid round about them, and be ſeparated by the 
repulſion of its particles. It is conjectur d alſo, that 
the balls at this time contain leſs than their common 
| ſhare of the electrical fluid, on account of the repel- 
ling power of that which ſurrounds them ; tho' ſome, 
haps, is continually entering and paſſing thro' the 
2 nd if that be the caſe, 2 is plain, 
why the balls hung by ſilk, in the ſecond experiment, ki 
muſt be in a much more denſe part of the atmo- _ 
ſphere of the tube, before they will repel each other. * 
At the approach of an excited ſtick of wax to the 1 
balls, in the firſt experiment, the electrical fire is 
ſuppoſed to come through the threads into the balls, 
and be condenſed there, in its paſſage towards the 
wax: for, according to Mr. Franklin, excited glaſs 
emits the electrical fluid, but excited wax receives it. 


Experiment 3. 
Let a tin tube, of four or five feet in length, and 
about two inches in diameter, be inſulated by filk ; 
and from one end of it let the cork-balls be ſuſpended 
| by linen threads. Elearify it, by bringing the ex- 
cited glaſs tube near the other end, ſo as that the balls 
may ſtand an inch and an half, or two inches apart: 
then, at the approach of the excited tube, they will 
by degrees loſe their repelling power, and come into 
contact; and as the tube is brought ſtill nearer, they 
will ſeparate again to as great a diſtance as before: 
in the return of the tube they will approach each 
other till they touch, and then repel as at firſt. If 
the tin- tube be electrified by wax, or the wire of a 


charg'd 


o 
6 
1 
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charg'd phial, the balls will be affected in the ſame 

manner at the approach of excited wax, or the wire 
of the phial. e 


Experiment 4. 
Electrify the cork- balls as in the laſt experiment 
by glaſs; and at the approach of an excited ſtick of 
wax their repulſion will be increaſed. The effect 
will be the ſame, if the excited glaſs be brought to- 
wards them, when they have been electriſied by wax. 


I be bringing the excited glaſs to the end, or edge 
of the tin-tube, in the third experiment, is ſuppos d 
to electrify it poſitively, or to add to the electrical 
fire it before contained; and therefore ſome will be 
running off through the balls, and they will repel 
each other. But at the approach of excited glaſs, 
which likewiſe emzts the electrical fluid, the diſcharge 
of it from the balls will be diminiſh'd ; or part will 
de driven back, by a force acting in a contrary di- 
rection; and they will come nearer together. If the 
tube be held at ſuch a diftance from the balls, that 
the exceſs of the denfity of the fluid round about 
them, above the common quantity in air, be equal to 
the exceſs of the denfity of that within them, above 
the common quantity contain'd in cork; their repul- 
fion will be quite deſtroy'd. But if the tube be 
brought nearer ; the fluid without, being more denſe 
than that within the balls, it will be attracted by 
them, and they will recede from each other again. 
When the apparatus has loſt part of its natural 
ſhare of this fluid, by the approach of excited wax to 
one end of it, or is electrified negatively ; the electrical 
_—— ———— 
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fire is attracted and imbib'd by the balls to ſupply 
the deficiency ; and that more plefitifully at the ap- 

proach of excited glaſs, or a body poſitively electrified, 
than before; whence the diſtance between the balls 

will be increaſed, as the fluid ſurrounding them is 
augmented. - And in general, whether by the ap- 

| proach or receſs of any body; if the difference be- 
* tween the denfity of the internal and external fluid 
be increaſed, or diminiſhed ; the repulſion of the balls 
will be increaſed, or diminiſhed, accordingly, 


Experiment 5, . 

When the inſulated tin tube is not electrified, bring 
the excited glaſs tube towards the middle of it, ſo as 
to be nearly at right angles with it, and the balls at 
the end will repel each other; and the more fo, as 
the excited tube is brought nearer. When it has 
been held a few ſeconds, at the diſtance of about 

ſix inches, withdraw it, and the balls will approich 
each other till they touch; and then ſeparating again, 

as the tube is moved farther off, will continue to re- 

pel when it is taken quite away. And this repulſion | 
between the balls will be increaſed by the approach 
of excited glaſs, but diminiſhed by excited wax; juſt 
_ as if the apparatus had been electrified by wax, af- 
ter the manner deſcribed in the third experiment. 


Experiment 6. 


Inſulate two tin tubes, diſtinguiſhed by A and B, 
ſo as to be in a line with each other, and about half 
an inch apart ; and at the remote end of each, let a 
pair of cork balls be ſuſpended. Towards the — 


3 354 
ot A, bring the excited glaſs tube; and holding it a 
ſhort time, at the diſtance of a few inches, each pair 
of balls will be obſerved to ſeparate : withdraw the 
tube, and the balls of 4 will come together, and 
then repel each other again; but thoſe of B will 
hardly be affected. By the approach of the excited 
glaſs tube, held under the balls of A, their repulſion 
will be increaſed : but if the tube be brought, in the 
fame manner, towards the balls of B, their repulſion 
will be diminiſhed. _ 2 


In the fifth experiment, the common ſtock of 
electrical matter in the tin tube, is ſuppoſed to be 
attenuated about the middle, and to be condenſed at 

the ends, by the repelling power of the atmoſphere 

of the excited glaſs tube, when held near it. And 
perhaps the tin tube may loſe ſome of its natura! 

quantity of the electrical fluid, before it receives any 
from the glaſs; as that fluid will more readily run 
off from the ends or edges of it, than enter at the 

middle: and accordingly, when the glaſs tube is with- 
drawn, and the fluid is again equally diffuſed through 
the apparatus, it is found to be electrified negatively : 
For excited glaſs brought under the balls will increaſe 
Jö 8 
In the ſixth experiment, part of the fluid driven 
out of one tin tube enters the other; which is found 

to be electrified poſitively, by the decreaſing of the re- 

pulſion of its balls, at the approach of excited glaſs. 


Experiment 7. 
Let the tin tube, with a pair of balls at one end, 
be placed three feet at leaſt from any part of the 


room, and the air render d very dry by means of a 
fire: 
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fire: el the apparatus to a conſiderable degree; 
then touch the tin tube with a finger, or any other 


conductor, and the balls will, notwithſtanding, con- 


tinue to repel each other ; tho not at ſo great a di- 
ſtance as before. | 


The air ſurrounding the apparatus to the diſtance 
of two or three feet, 


is ſuppoſed to contain more or 
leſs of the electrical fire, than its common ſhare, as 


the tin tube is electrified poſitively, or negatively ; ; and 
when very dry, may not part with its overplus, or 
have its deficiency ſupplied fo ſuddenly, as the tin; 


but may continue to be electrified, after that has been 
touch d, for a conſiderable time. 


Experiment 8. 


Having made the Torricellian vacuum about foe 
feet long, after the manner deſcribed in the Ph:lo/6- 
 phical Fanſattions, Vol. xlvii. p. 370. if the ex- 

cited tube be brought within a ſmall diſtance of it, 
a light will be ſeen thro' more than half its length : 
| which ſoon vaniſhes, if the tube be not brought 


nearer; but will appear again, as that is moved far- 
ther off. This may be repeated ſeveral times, with- 


This experiment may be confider'd as a kind of f 


ocular demonſtration of the truth of Mr. Franklin's 
| hypotheſis ; that when the electrical fluid is con- 
denſed on one fide of thin glaſs, it will be repel- 
led from the other, if it meets with no reſiſtance. 
According to which, at the approach of the excited 


tube, the fire 1s ſuppoſed to be repelled from the 
infde of the glaſs ſurrounding the vacuum, and to 


EEE be 
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be carried off thro the columns of mercury; but, as 
the tube is withdrawn, the fire 1 is * to return. 


Experiment 9. 


Let an 1 ſtick of wax, of two feet and 


an half in length, and about an inch in diameter, 


about its axis, let the tube be excited again, and 


drawn over the ſame half; and let this operation be 


repeated ſeveral times: then will that half deſtroy 


the repelling power of balls electrified * glaſs, and 
the other half will increaſe it. 


By this experiment it appears, that wax alſo may 
be electrified poſitively and negatively. And it is pro- 
bable, that all bodies whatſoever may have the quan- 


tity they contain of the electrical fluid, increaſed, or 


diminiſhed. The clouds, I have obſerved, by a great 


number of experiments, to be ſome in a poſitive, and 
For the cork 
balls, electrified by them, will ſometimes cloſe at the 
; approach of excited glaſs; and at other times be fe- 
parated to a greater diſtance. And this change I have 
| known to happen five or fix times in leſs than half 


others in a negative ſtate of electricity. 


an hour; the. balls coming together each time, and 


remaining in contact a few ſeconds, before they re- 
pel each other again. It may likewiſe eaſily be dif- 
cover d, by a charged phial, whether the electrical 


fre be drawn out of the apparatus by a negative 


cloud, or forced into it by a poſitive one: and by 
— whichſoever 3 it be electrified, ſhould that cloud either 
part with its overplus, or have its deficiency ſupplied 


ſuddenly, the apparatus will lofe its electricity: which 
2 18 


be held near- its middle. Excite the glaſs tube, and 
draw it over one half of it; then, turning it a little 
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is frequently obſerved to be the caſe, med ately af- 
ter a flaſh of lightning. Yet when the air is very 
dry, the apparatus will continue to be electrified for 

ten minutes, or a quarter of an hour, after the clouds 
have paſſed the zenith; and ſometimes till they ap- 
pear more than half-way towards the horizon. Rain, 


eſpecially when the drops are large, generally brings 
down the electrical fire: and hail, in ſummer, I be- 


lieve never fails. When the apparatus was laſt elec- 
trified, it was by the fall of thawing ſnow ; which hap- 
5 pened ſo lately, as on the 12t of November ; that 
being the twenty-ſixth day, and fixty-firſt time, it 
has * clectrified, fince it was firſt ſet up; which 
was about the middle of May. And as Fahrenheit's 
thermometer was but ſeven degrees above freezing, 
it is ſuppoſed the winter will not intirely put a ſtop 
to obſervations of this fort. At London, no more 
than two thunder-ſtorms have happened during the 
whole ſummer : and the apparatus was ſometimes ſo 
ſtrongly electrified in one of them, that the bells, 
which have been frequently rung by the clouds, ſo 
loud as to be heard in every room of the houſe (the 
doors being open), were ſilenced by the almoſt con- 
ſtant ſtream of denſe electrical fire, between each 
bell and the braſs ball, which would not ſuffer 1 it to 
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I ſhall conclude this paper, already too long; with 
the following queries: 


I. May not air, ſuddenly rarefied, give electrical 

fire to, and air ſuddenly condenſed, receive electrical 
fire from, clouds and vapours paſſing through it? 

2. Is not the aurora borealis, the flaſhing of electri- 

cal fire from poſitive, towards negative. clouds at a 


great 


very much confined. 
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ſj _ where the reſiſtance is leaſt ? 


LIV. Extraf if s a Low 75 prof Fl or Boſe, 


of Wittemberg, to the Right Honourable 


eld, Pr. R. &. 


George Earl of Maccles 


with Obſervations thereupon, by Mr. Wm. 


Watſon, F. R. S. 


3 Wittemberg, 40 I, 1753. 
_ 2 IN the beginning of Auguſt 17 52, aftet 


bouring 


water was ſo great, that in ſome places it was not 


diſcharged for more than a week. More particularly 
the river Unſtrut in the territory of the landgrave of 
Thuringue required a very great time to empty itſelf, 

not only as that river runs over a large tract of coun- 
try, but alſo as between Artern and great Jena, where 


this river joins the Sale, its bed in n places is 


When the inundation was abated, it was obſerved 


from the little city Laucha quite up above Artern, not 


only upon the fields and meadows, but alſo upon the 
buſhes and trees, that there was a green and very tough 
viſcous ſlime, which by the help of a ſtick could be 
drawn out to two or three ells in length. The ſub- 
ſeqnent heat of the ſun dried this matter, and it ap- 


peared like wool = the dane; but the fields, 
when 


great diſtance, through the upper part of the atmo - 


ef great and continued rains, many of our 
| rivers overflowed their banks, and covered the neigh= 
grounds, more or leſs accordin g to their le- 
vel, to a conſiderable diſtance: and the quantity of 
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5 SS 
when ſeen at a diſtance, ſeemed as though they were 
covered with ſand. This matter had a ſmooth ap- 
_ outwards, but within was like a ſheep's-ſkin. 


wnwards next the ground it had a ſort of wool; 


and when the whole was waſhed with ſoap, it whiten- 

eds, and appeared like a clean fleece of white wool. 

Of this ſubſtance the country-people ſoon made wicks 
for their lamps, as ſeveral lined their cloaths with it, 
as they would with furs. 5 : 
It was further obſerved, that where this ſubſtance 
was mowed off. from the meadows, the graſs under 
it was quickly dried up; but, where it was not re- 
moved, the graſs in the following December was as 
= and freſh as in the ſpring. — Thus far Mr. 

ole. a 
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ow | Obſervatiom.— © 
The vegetable ſubſtance, which, upon the ſpeci- 
men ſent over by the profeſſor to our truly Noble 
and Learned Preſident, he has intituled “a fort, 

„ perhaps, of Alcyonium molle, is a ſpecies of that 
genus of plants, which the more modern botaniſts 
call byſus. And it is of that ſpecies, or a very flight 
variety therefrom, which is called, by the juſtly ce- 
lebrated Dillenius *, in his Hiſtoria Muſcorum, Byſ- 
ſus tenerrima viridis velutum referens. It is alſo 
mentioned and figured by Michel; + in his Nova 
Plantarum Genera, under the title of Byſſus ter- 
reſtris viridis herbacea et molliſſima, filamentis ra- 
moſis et non ramoſis. This genus of plants, in the 
order of nature, comes between the moſſes and 

CD „ 
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+ Michelii Nov. Plant, Genera, p. 211. Tab, LXXXIX. Fig. 5. 
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Fungi. The ſpecimen now ſent, being white on one 
fide, ariſes from its either being waſhed or bleached 


by the ſun ; for when wet, according to Mr. Boſe, it 


was green: and this colour is mentioned both by 
Dillenius and Micheli in their ſeveral denominations. 
This vegetable is found in England, as well as in 
many parts of Europe, in moiſt meadows, covering 
the ground like a carpet, and ſometimes to a great 
extent. | 
We muſt be careful, however, how we conne& 
the ſubſtance in queſtion, and others of the fame 
genus with the gdoros of the antient Greek writers, or 
the bus of the Latin. What that ſubſtance was, 
has been matter of great controverſy. Thus much is 
certain, that garments made of it were the apparel of 
the rich. And in the New Teſtament, St. Luke, in 
the parable of the rich man and Lazarus, ſays of the 
former, as a mark of his opulence, #:S19vYox4)o rop- 
: Evens x; uod ; this 1s tranſlated in our Engliſh ver- 
ſion, he was cloathed in purple and fine linen”. 
It is more probable, that the byſus of the ancients 
was a very fine ſort of cotton: but whoever has the 
curioſity of examining what has been ſaid upon this 
ſubject, may conſult Pliny * and Wormius ; but, 
above all, Bodzus a Stapel F, in his commentary up- 
on Theophraſtus ; who has, upon this occaſion, as 
well as upon a great variety of others, given us an 
ample teſtimony of his vaſt erudition. 
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the fare part of this glaſs 4 avs 4% hee 

He took notice, that the interior contat of Mer- 
cury's and the-Sun's limbs * vas very rapid, haying 
obſerved it with a Lau. d ca held ner the 
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bee calls. the ſeevhd 
— hat ld fbur ſeconds M 


e .or-ſeemed to laſt 
dan 6 gh e obſeryed.the total egreſs 
27 — 8 e Imoaked Ones 4 
wk, % lirtib again, 

" 


moving hs 4 4 way ; = 1 that. the ſecond tot 
egreſs did nbt- happen till 6 Or ee 

firſt. - When xe obſervedhim 4 1 
LY meters from tie dur S Aff fre both the 
nr HErethaked chat the and diſtahce (eh? d di: 
miniſhed, Ali Me curys diameter mertaſtd“ 1 at 
= art of the Sun's limb, , where Merci y went'off, 
We fl degrees: 1 
ande, much t che kante 26 
lind of che VMoOh abe 


even and un ulating. | "The fame looked alſo eder 
diſæ. This was about 19 or 20 
ö ſeconds befdte. Mere 


than the reſt of the 
cury diſappeared, and was feen 


vaked glaſs alone 2 for when the green 
| olaſs was applied, the appearance in a manner va 
niſhed. ail al 


Thie evening befoit this tranſit, he Weed the Sun 
with different-colour'" glaſſes, variouſſy dombiried 
with” one ànother; and with's ſmotke@-glaſs; And 
pe found, that a green glaſs before the 1 ſmoaked one did 

| beſt+ the Sum appearing” of a filvery hue,” like the 


Moon; and the ſpots: and the limb exceddingly Well 
defined, E = 


M. de 1 having 5 Sk the _— 
| Phænomens, attempts; and indeed very ingeniouffy, to 
account 


8888 1 
zcconnt- t them all, ane ui File 122 non i 
namely, "that tHe difks of the Stn ar of Merc) 
ſcen thereon, are'environed with a certain coroma © 
light (like that which Si 2 Newton calls rw ci 


cle of Jerhatin or diffi ion mrefradfing tel 
whereby the apparent ander che: Jun is ih ba 1 0 
and that 'of Mercury contracted. 11 11 £979 ON ot * 
But, as this gentleman made uſe of a reflecking 
teleſcope | „and as no fuch - circle, from the known 
principle of teflexion, can take place in ſuch 4 tele 
ſcope, if well Madl, as Sir Iſaac has f proved 'lonj 
ago; I ſhall-not take up the Society's time in pui ſu- 
ing him thro all his particular ppeftion ; bet ſhall 
endeavour to ſhew, that his e has really'no 
foundation. . 1 4 
Sir Iſaac, as I dee bintec, - in ſeveral of His hae: 
ings,” remnarks, that the iges of all objects feen in 
Jo cfg teleſcopes are ſurrounded with a circle of 
aberration; which is always less, the long ger the tele- 
| ſcopes are. In his optics he tells us, that, to avoid 
the indiſtinctneſt ariſing from this Grate, he would 
propoſe catadioptric teleſcopes, in which, if the f. pe- 
culums, under limited apertures, be juſtly figured, no 
ſuch circle of aberration can confuſe the image: but, 
if the ſpeculums are of a ſpherical figure, with too 
large apertures, then indeed a circle of aberration 
Will take place ; as it alſo will, when the figure de- 


viates from the circular totale the h 


yperbolic, even 
under a ſmall aperture; and the fame thin g will hap- 


pen, if the ſpherical figure be inaccurate. 
About three days from the change of the Moon, 
her whole body is ' viſible : that part of the limb, 
which is directly enlightened by the ſolar rays ap- 
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5 equality, even i meaſured with a — the 
focus, as we have often found. 
ing teleſcope, well conſtructed in all re- 


a very 7 5" we uſed, 


A e it from the ſon, 


+ ONT: oy. 


, 25-20 arc of argreater circle, 


De 5 T e light from 
1 a cope, and vou 
t di ef _ 

and if they be view'd: with 


ey will be pere y reduced 


ct irected any conſiderable time to. the ſun, 
383 of abertation will be:geners cd, from-the 
26 fm the une 


rd in — — with the 
the micrometer, the differences of right aſcenſion and 
cn between the planet and the ſun's- limb, 
been a good while expoſed to the direct rays, 
= ound at laſt to give a very 
but was vente to its former degree of 
and * — — the 4 


and! 


ure. 
effeet is ſcarce; ſenſible in the leſſer reflectors of ſmall 


apertures ; but in thoſe of large ones it 1s very conſi- 
Beis, bene. and Mr. Bird; who (IR 
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Mercury going off the fun, with very good reflectors 
ot different lengths,” aſſure me, they ſaw him quite 
diſtinct 


indiſtin& image; 
perfection, 
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diſtinct and froe from any corona, or circle of abe- 
ration, and the ſun's limb perfectly well defined; 


For my own part, he appeared to me, thro' a reflec- 
tor of four feet focus, magnifying about 135 times, 
as truly defined 2s I could wiſh to ſee a black cir · 
cle upen a white ground 


I muſt, however, upon this — take notice, 


chat, during the whole time of this tranſit of Mer- 


cury, the air was perfectly calm with us ; but that, 


in the two laſt tranſits of Mercury over the ſun, viz. 
nn the years 1736 and 1743, both the ſun's and Mer- 
curys limbs appeared to me indiſtinct, aud ſurrounded 
with ſomething like what this gentleman calls a lu- 
minous crown, or circle of aberration; tho I, at 
both, theſe times, made uſe of reflecting teleſcopes, 
which 1 had, by former trials, efteemed good. But 
| ir is to be reel, that, during both theſe tranſits, 
— —— 2 ; and as I had, by 
other -obſcrvations, forrnerly found, that the images 
of the planets, in the — did not appear ſo 
diſtinct in windy weather, as when it was calm, I 
therefore imputed the indiſtinctneſs of the ſun's and 
Mm limbs to the air's being agitated by the 
wind *, And of 'this we, may be made Kalte by 


a familiar inſtance : _ 
poſe a veffel Full of water, Wing any thing 


5 lying a. the bottom, ſuch as a ſhilling, the water being 


at reſt; you will then perceive the image of the ſhil- 


ng diftinctly.; but if you give any commotion to the 


water, the image of che — will then — in- 


act and confuſed, 


. Sin ce this 22 was * 1 Mr. rer has 2 8 M. Yo 
Msn the Freneh- King's aflronomer, that, during the let tranfit at 
Paris, they had a hard gale of wind from the N. E. 


Somewhat 


. 


T — * . — _ Y—_— — , 
— — — — Sq - — - - 
— — — — — : - 
— — — — A * — — — > TS re a —_—— 6 — — 


—_ <4 a _ 2 —— — ——— . - 
— — — — — — — — 
—— — 
— 
_ a — — , ¶ ͥR —⅛a ˙⅛ͤie. —˙— oc ne 


Somewhat „* to tg is.this othee appear- 
ance: If you look thro''a teleſ 


cope at any of the 
planets, when the ſtars appear 


„dim, and lan- 
guid, you will ſee them diſtinctly: but look at them 
again, when the ſtars ap 


pear moſt bright and ſpark- 
ling, you will then find their images leſs diſtinct. 


Th may be accounted for by the juſt-mentiob d 
inſtance of the veſſel of water, by ſuppoſing air in- 
ſtead of water. And if we 2 infinite num 


ber of heterogeneous particles which continually float 
in the air, and ſuppoſe. theſe to be at reſt, or put 
into motion, we Gall find, that it is not at all 


ſurpriſing, that we ſee the images of objects, placed 
beyond the medium of air, more or leſs diftint, 
We are not fo ſenſible of this indiſtinctneſs, ariſing 
from the agitation of the. air, in refracting teleſcopes; 
as in Weser: becauſe the errors of reflexion, cauſed 
by any irregularity in their figure, or confuſion in the 
air, are about five or fix times greater than the ſame 
errors in refraction; even tho both teleſcopes magni- 
fy the ſame number of times; as has In 
demonſtrated. | O02: 
We alſo took notice of M. de Barros's firſt phæno- | 
menon; to wit, the ſeeming greater velocity of Mer- 
cury when he was near the egreſs : which we thus ac- 
counted for, When he was at a conſiderable diſtance 
from the limb, there being nothing near enough to 
refer his velocity to, he ſeemed in a manner ſta- 
tionary; but being advanced near the ſun's edge, we 
could refer his motion to that, with eaſe; which 
thus becoming ſenfible, it might be eſteemed rapid, 
in compariſon of the former. I have often made the 
lame remark on the gradual approach of two lumi- 


nous 
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nous bodies, as the n of the moon 8 lucid limb 
e ſtat or plants. 194 

"The expedition . with which 2 * Pe 
his ſecond phænomenon, is truly ſomewhat. extraor- 
dinary ; namely, that he ſhould firſt obſerve what he 
names the final contact; ſecondly, that he ſhould take 
away his green glaſs; and then, x Orr that he ſhould 
be able Jodenly to alter the conformation of his 
eye, ſo as to ſee diſtinctly with a much greater in- 
flux of light, and then * another obſervation, and 
all in the ſhort ſpace of four feconds! Meſſieurs 
Mairan and Bou take notice of this in their cer- 
tificate, which follows this memoir; and on, that 
his obſervations were ſuch, as ſeem to have required 
the attention of ſeveral perſons. 


Upon the whole, we may TY that the ſe⸗ 


 veral phenomena, obſerved by this gentleman, i in the 


tranſit and egreſs of Mercury, were owing to in- 

diſtinctneſs of viſion, arifing either from the eye, the 
teleſcope, or the air; and that this alone may ac= 
count for them all, without having recourſe to ſup- 
poſed circles of aberratics ; which can never _ 
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LVI. 4s Deb Sravjen of an jpg Poſage 
in Albert oy Commentary upon Simon 
Stevin'? Yorks (Vide Les Ocuvres Ma- 
them. de Simon Stevin, à Leyde, 1634, 
p. 169, 170); &y Mr. Simſon, Profeſſor 
of Mathematics at the Univer fit lea Gl 


gow : Communicated by the Right 
able Ne Earl abe. 

618 que je ſuis entré en la ma- 

tiere des nombres rationaux, 


Read Dec, 20; ce. 

1753. 
cc Jadjouſteray encore deux ou trois itez; 
c non encor par cy r comme der- 
cc Pliquer les radicaux extrer 1 


f | The firſt thing Albert Girard lis in e is 
a method of exprefſing the ratio of the ſegments of 2 
line cut in extreme and mean proportion, by rational 
numbers, that converge to the true ratio. For this 
purpoſe he takes the progreſſion o, I, 1, 2, 3, 5, 8, 13, 
21, &c. every term of which is equal to the fot of 
the two terms that precede it: and ſays, any number 
in this progreſſion has unto the following the fame 
ratio [nearly] that any other has to that, which fol- 
lows it. Thus 5 has to 8 nearly the fame ratio, that 
8 has to 13; conſequently, any 3 numbers next one 
another as 8, 13, 21, nearly expreſs the ſegments of 
a line cut in extreme and mean proportion, and the 
whole line; ſo that 13, 21, 21, (N. B. 13 is wrong 
printed for the ſecond number, inſtead of 21) con- 
ſtitute 


5 


ns 


ey (39) 
Aitute near £nough an tfoſceles trian ole, having the 


angle 


__—_ ; 7. e. Whole angle at the vertex is 


y the fide of a pentagon in the circle de- 
re. Ao the triangle. 


Now this will be plain, if it be ſhewn, that the 
ſquares of the numbers in this ſeries are alternately 
lefler and greater by an unit, than the product of the 
two numbers next them upon. each fide. Thus, in 
the four numbers, 5, 8, x3, 21, the ſquare of d is 
an unit lefſer than the product of 5 and 13; but the 
ſquare of 13 that next follows 8, viz. 169, is an 
unit greater than $ tumes 21, or 168; and fo on con- 


Rant] 
„ Caſe x. 


71. a+b=e6 
He, b, & be ſuch numbers, that! 2.4 504 1 


Then; if 4 be taken, ſo chat 4 = Ae; then ſhall | 
bd Ice. 1 92 
Becauſe d =; 344 1 ſhall be T bc 4 
1=ae+bc [2] e cs 1c Hanan þ Ergo 
0 in | FE 


Caſe * 
11 4, TY e, be fuch th 418, eren 
Then, if 4 be taken, ſo that db then ſhall 


bd=ccÞ1. 
Becauſe b-i=bb4ho=a o=zac+beÞ1 |.2:] 2 * * 
Problem. 


=cc+1 [1.] 

2 given the number 4, in Caſe 1. to find 
5 and c, i. e. having given @ to find þ ſuch that 
66 ＋ = (a=) aaa; then is bh — ab 4a —1: 


A aa and 


3 [270 
and therefore 6= EV ZD4, Whence, $0 make | 


ba ä $as—4 muſt de ſquare; 
which it will be, if a=1; and then 5 will alſo be 1, 


and c will be 2: and having continued the ſeries, 


= every number will have the properties mentioned. 


which Albert Girand mentions, 

is a way of exhibiting a ſeries of rational fractions, 
that converge to the ſquare root of any number pro- 
paſed, and that very faſt. He tells nothing about 


The ſecond ching 


— — and only. 659 5 


lowing examples; VIZ. 
He ſays, V2 is equal nearly to £2: : or, if you 


would have it nearer, to 4433. - 

His other example is of / 10, which, he fays, is 
nearly equal to 3 r i. e. to 1229641, And theſe 
are the fractions your lordſhip has turned, at firſt fight, 
into continued fractions of the fame value. 


The way of making a ſeries. of rational fractions, 
which converge to the ſquare root of any number 


propoſed, in ſuch a manner, that the ſquare of the 
numerator of any of them being leſſened by an unit, 
or, in ſome caſes, increaſed by an unit, the remainder, 
or ſum divided by the ſquare of the denominator, ſhall 
be exactly equal to the number propoſed, depends 


upon the og propoſitions: 7 


_—_ . 
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N. B. That the continued fradtion here alluded to for expreſſing the 
ſquare root of 10 was þ x 19-1 


—} 


— 


— > Se . ad infinitum. 
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_- Prop. 1. 
Lat # Ju way munker jrogated, and - be ſuch a 


4 SL. 0 Jas Ia 


fraction, that 2 4, i. e. Menace 1 Tp * if 


two other fractions be taken, one of which is = the 
on divided by the propoſed number , and the other 


5 fraction , whoſe numerator is the fum of the 
products of the numerators, and of the denomina- 
tors of the fractions and = 275 
the ſum af the n of the numerators, and of 


the lame property with the baden: -1, WIE x1 — 


Becauſe Bb = acc+1 a 
„ —< acc=1, and ſquaring 
be—2aÞ *+-4*t=1.. And adding 4ab*c* 
4 bc- Tc Aa * 


Whence 3 = @. 
2bc 5 


Prop. 2 Is 


It — ” be ſuch a fraction, that =, i. e. Bb I ace, : 


all ether things remaining as. in » Prop. x. ; then ſhall 
the fraction "I, formed as there deſcribed, be 


2 | 
ſuch, that . = = a, 
2 2 be | 


Aa a 2 | Becauſe 


is >, the reciprocal of the firſt fraction; then the 


and 1 its denominator 


the denominators of the fractions * and 4 ſhall have 


formed, in the wy manner as the Faction 


was formed from * and the fame two - — ” and; FA which 


1 372 
Beauſe bb4-1=acc, then acc—bb=1 ; and ſquaring 
- ze ac I. 
hence, as in the * n Gat 


Prop. 3. TS 
| Let the fraction : be ſuch, that = 4 i. e. . 55 


=acc+; alſo let "be another fraction, baring the 
fame property with © i. e. ſuch, that dd=arc+ | 


Then, if from the been, and the two others men- 


tioned in Prop. 1. viz, © 2 „and: 55 a new fraction be 


bb ee 
2300 


fraction will be E - this new Grad ſhall have 


the ſame property with the other two band: =» i. e. 


. acc EI 

2. adde r: 

3. ace ez Tac 

4. bd abe 7 [2] 

2 Va abe: +ac+1 [4, 41. 

6. bzd*+a* *e*=ab*e2 Tarcαεα e? .] 
7. bd* +a? ce ac d Kab e 217 15 31 


4 bd zabede ace , * [ | 


1. e. 


— Fai 
f. e. nn. + 1. 


Prop. 4. 


The ſame things being ſuppoſed ax in Prop. 3. ex- 
cept that „, inſtead o being equal to acc -I, as 
there, is equal to acc—1, or b64-1=acc; it will fol- 
low, 'by the like "0" as in — 3. that 


e = ＋ 
. A * 


If likewiſe d. be equal to 261, we bt == 
acc—1, all other things remaining as in Propofi- 


tion 3. then ſhall ATact ax cd Ie * I, i. e. 
ace _—_ 
— 


cd de 


| Hypoth. 1 — 
2. da Idee 

3. Beda b abae⸗ [2] 5 is 

4. acid fa e * 0 

5. Þq>+ac*=8b*2*+1 | 3, I.] 

6. Pd*bac*+ ac: d. =af#+a2he*+ 10 4 

2 Phe =e d*+abe+1 [6.4.] 

8. d abede c ce e N aabedt Tabe ＋1 7 ] 

wa ee and ＋ 1. CIDER 

bTFace — Do — Þ 


1 — ==. 


edle | = = 7 


4. 


9. 


— 1 
= 


_ ba 
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But if 6* „ all other r things 
remaining as in Prop. 3. Then an EF 8 
: ae, 11 | 
a * . i. e. a. which ay bo them, 
as/the reſt ware. I INC} If 
"Now, ts bs ang number prot, and let the 
fraction be ſuch, that either r , or 2E*= 


=, 


- 


. 


and 4g the * - and; 3 before deſcnibed; then 
the ſeries of fractions „ Va wilt he: as 


follows : : 


52 {he term af an. if 
- IE * * cen from 
=. the ſecond terms the preceding ; 8 As 


bd+acc Fo 


— — — — — 


the third term. fractions Sand 5. 


| ſame eee As: —— oo 
cond from the firſt, and 
theſe fractions. 


Se. in infin. 


And from the fi egoing pro ons it follou 
= going propofitic ws, 


1. That if * 4, r. fraction of the 


feries ſhall be ſuch. F:1 


That if from the ſquare of its numerator: 1 taken, 
an unit, the remainder, divided by the Kaare of its 
denominator, ſhall be equal to a., 


For, by Prop. 1. the fraction * ſhall be fack : and 


by Prop. 3. the next fraction? L Wal likewiſe beſuch; 
and ſo all the following 5 


Ecomple, 


L575 ] 


Example. 
Let 2=2 3 then the u froction, 5. e. chat in the 


” 
— 
* 1 
2 ” 
7 = 


And the terms llowingthe fu 2 


22 22 228 
F #+ 4 are 42, 78. ef. K. Ge. 


5 * , 15 * 
* „445 "4 


| the ſeries have 'the ſquare of itsnumerator an unit leſi 
than acc, the multiple of the ſquare of its denomina- 
tor by the number 4; the ſecond term thall have the 
ſquare of its numerator an unit greater chan the ſaid 


multiple of the ſquare of its denominator; and the 


third term ſhall have the ſad on 
1 


wan, ſhall be dach, that EZ = 4. And by Prop. 


5. it follows, that the next term © ? ſhall be ſuch, that 


55-1 


be 
Example. 
Let a; then the fict fraction | that ease: 


= 2, is when 6 = 1, and c=1. 80 that 


4 
d 


a But if #2. wakes wit | fraction * - of 


em: (hall be üb, 
2 SHoae mt Prep. 4: the third 


77 — ; ; and ſo on alternately, by Prop 4+ and f 


- 3 — — © ” — —— = — 
- 4 —— 
—— — 
— — 99> — 


— 


oF 1561 5 
es 6c} b 


And —— 
212 
5 


1. J. H-. 8 . 

But if a be 1, thn th ttt auen will be 
#93 . . "HE 
3. But if the fraction > be ſuch, ry 
if the fractions ., 3 3 be taken, from which the ſe- 


bee fried, a5 has been deſerbed; then, if 
the firſt fraction of the feries be made not ->but ſome 


fraction : 3 2 bach that a; then n every um 


of the ſeries be ſuch as the fraction © =. i. e. the ſquare 


of the numerator being increaſed by an unit, and the 

ſum divided by the ſquare of the denominator, the 

quotient nee 3 SE 
For, fince bb= acc + 1, and ae ace — I, by 


Prop. 6. it follows, that the next term { ſhall be 
ſuch, that . z and ſo-on for every t 4 
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And the other terme 


To find = a ch as makes 66 — 1 acc, i. e. acc + 


1=bb, codons muſt be had to Lord Brouncker's 
method i in Dr. Wallis s Commercium coma 


—"R 
* — 


— 


LVI U. 1 — upon the 1 of th ths 


Air, made at the Chateau de Maintenon, 
during the Months of June, July, and Oc- 
tober, 1 7 5: 63 ; being Part of a Letter from 
the Abbe M R. S. 10 the Rev. Ste- 
phen Hales, B. 5 D. E R. S. Tanſlated 
From the French 7 * Parſons, M. D. 


F. Rs. 
. 


Read Dec. 20, 
0753 


of t the 7 1. 7 yet — 


means of entertaining you, I ſpent part of this ſum- 
mer in obſerving what nature preſented me upon ſo 
important a ſubject. 


On the 14th of June I accompanied the Ray a" 
de Noailles to his caſtle of Maintenon. At my ar- 
rival, I ſet up an apparatus, which conſiſted of an 
iron wire 370 feet long, raiſed to 90 feet above the 
horizon. It came down from a very high room in 


the caſtle, where it was faſtened to a ſilken cord ſix 
Bbb feet. 


= — — — —— —— — 
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feet long, and was carried from thence to the ſteeple 
of the town ; where it was likewiſe faſten'd to an- 
other filken cord of eight feet long, and ſhelter'd from 
rain: and a large key was ſuſpended by the end of 

this wire, in order to receive the. electrical fluid. 


Obfervation I. 


Fre rom the 17th of June, the time e of beginoing n my 
experiments, the electricity of the air was ſenſibly felt 
every day, from ſun-riſe, to 7 or 8 in the evening; 
except in moiſt weather, when I could perceive no 
ſigns of electricity. In dry weather, the wire at- 
tracted minute bodies, at no greater diſtance than 
three or four lines. I repeated the experiment care- 
fully every day, and conſtantly obſerved, that, in wea- 
ther void of ſtorms, the electricity of a piece of ſeal- 
ing-wax of two inches long was above twice as ſtrong 
as that of the air. This obſervation inclines me to 
. conclude, that, in weather of equal drineſs, the elec- 
| tricity of the air 1s always equal. ; 


Osf. 2. 


When I graſped the wire dloſely in my hand, the 
electricity ceaſed inſtantly, and did not recover till 
three or four minutes after: whereas, during a ſtorm, 


we could deprive the wire of its electricity but a mo- 
ment; for it immediately return d with the ſame vi- 


gour. Whence it appears, that the common electri- 
I of the air has but a flow motion. 


05% 3. 


J endeavoured to increaſe the electricity of my wire, 
dy the addition of a ſecond, which communicated 


with 


41 


with an electrical magazine, compoſed of pieces of 
iron, tin plates, gilt paper, and ſuch-like, ſuſtained 
by filken cords; and I obſerved, 1. That the electri⸗ 
cal fluid did not even then act with any more ſtrength 
upon minute bodies preſented to the wire, 2. That, 
in depriving this magazine of its electricity, it ſeem d 
to return the more ſlowly, the more conſiderable the 
magazine was; whereas the contraty happens during 
a ſtorm. This ſlowneſs, with which the common 
electricity of the air is propagated, makes me deſpair 


of finding means — of „ its motion ſen- 
a 


Off. 4. 


It does not appear to me, that hurricanes and tem- 
peſts increaſe the electricity of the air, when they 


are not accompanied with thunder: for, during three 
days of a very violent continual wind in the month 


of July, we were obliged to put the duſt within four 


or five lines of the conductor, before any ſenſible at- 


traction could be perceived. The direction of the 
winds, whether eaſt, weſt, north, or ſouth, does not 
make any ſenfible alteration in the electricity of the 
- air, except when they are moiſt. In the mott dry 
nights of this ſummer, I could obſerve no figns of 
electricity in the air ; ut it returned in the morning. 
as I have ſaid, when the ſun began to appear above 
the horizon, and vaniſhed again in the evening, about 
half an hour after ſun-ſet. The ſtrongeſt common 
electricity. of the atmoſphere, during this ſummer, 
was perceived in the month of July, on a very dry 
day, the heavens being very clear, and the ſun ex- 
_ tremely hot. The diſtance of ten or twelve lines 
| Bbb 2 was 


cal direction, like the filin 


was then ſufficieft for the approach of the duſt to the 
conductor, in order to ſee the particles riſe in a verti- 


gs of iron on the applica- 


„„ EP 1 
On the 27th of June, at 2 afternoon, I perceived 


forme ſtormy clouds riſing above the horizon, and im- 
mediately went up to my apparatus; and having ap- 


orce, which increaſed in proportion as the clouds 
reached the zenith. When they had come nearly 
over the wire, the duſt was ſo impetuouſly repell'd, 
as to be intirely ſcatter d from the paper. I drew 
conſiderable ſparks from it, altho' there was neither 


thunder nor lightning. Theſe ſparks were of a very | 


lively red colour, when I attracted them with my 
finger : they were white and ſmaller, when I uſed a 
wire hafted in a glaſs tube: they were bluiſh, and 
much extended, when attracted by ſpirit of wine in 
a ſilver ſpoon, . 


0, 6. 
I applied a piece of reſin to the conductor, but 
could draw no ſparks from it: however, all, who 
were preſent, heard a noiſe like that of hairs when 
burnt. It was the ſame with ſealing- wax, woolen- 
cloth, linen, &c. Then I took a quickfilver'd glaſs, 
and applied to the clean fide a piece of wire of fix 
inches long, whilſt the other end was put to the con- 
ductor ; by which I drew a multitude of ſmall whitiſh 
_  #parks, which ſoon ceaſed, but were fucceeded Ks 
noiſe 


lied the duſt to the key, it was attracted with a 


| | | [ 384 ] 5 
noiſe, like that which happen'd upon applying the re- 
fin to the conductor. Oe 
I imagine, that this noiſe proceeds from the violent 

efforts made by the electrical fluid, in order to pene- 


trate into the wire. Since that fluid has only a deter- 


mined ſpace to occupy in it, it is natural to think, 
that when that ſpace is fill d, the fluid ought to pro- 
duce 4 noiſe like that, which is heard, when the bot- 
tle in the Leyden experiment is greatly charged. 
When I applied the end of the wire to the filver'd 
ſurface of the glaſs, whilſt the other end touched the 
conductor, the quickſilver affected me fo ftrongly, 
that, hotwithſtanding my being ſo much accuſtomed 


to ſuffer theſe electrical ſhocks, I was not able to 
bear this. . 


From hence I conclude, that the beſt method of 
increaſing the electrical power is to make it fall upon 
ſome metalline ſurface, intimately connected with a 

ſurface, that is an electric per ſe. And in order to 
bring reaſon and experience together, this is the man- 
ner, in which I think the power augmented: 


When the electrical fluid is puſhed with rapidity | 


along the conductor (as it happens during a thunder- 


ſtorm), it ought to be inſtantly diffuſed over the ſur- 
face of the quickfilver. This fluid communicating 
with the glas more eafily than with the air (which 
we ſhall prove by-and- by), it ought partly to enter in- 
to the ſubſtance of the glaſs: for the difficulty, which 
it finds in paſſing through its pores, gives it time to 
accumulate, and conſequently to ſhock bodies ap- 
plied to it with the greater power. But this method, 
which ſeems ſo convenient to increaſe the force of 


the 


k,k - ___-- 
the electrical fluid in a ſtorm, never ſi ed for the - 
common electricity of the air. I always found it nearly 
extinct, never exerting itſelf beyond a certain ſphere 
of action, and that very inconſiderable. 


| RR 
When the ſtormy clouds were in the zenith of my 
wire, I obſerved, that the electricity was increaſed to 
ſo high a point, that the ſilken thread attracted light 
bodies at the diſtance of ſeven or eight inches. This 
cord was fix feet long, and in the firſt foot the elec- 
tricity was nearly as ſtrong as in the wire, but from 
thence it diminiſhed in the reſt of the length. I ſub- 
ſtituted a glaſs tube to the filken cord, and obſerved 
the ſame phenomenon, with this difference, that the 
electrical fluid penetrated it with greater difficulty. 


The ſtormy clouds, which I mentioned before, re- 
mained about two hours above the horizon, without 
either thunder or lightning ; nor did a very heavy rain 

_ diminiſh the electricity, except about the end, when 
the clouds began to be diſſipated ; and for that time 
I left my apparatus. RE 
About fix o clock in the evening I was told, that 
there were ſigns of a new ſtorm in the air: I went up, 
and while I was preparing matters, a young man of 
the town, thirty-five years old, ſubject to an epilepſy, 

was among the ſpectators. The ſmall time, which 
the ſtorm laſted, was not enough to make many tri- 


als in; and the following was what I moſt attended 
_ to: 


I drew 


1 


I drew ſparks upon the epileptic perſon, who was 
preſent, from the firſt thuhder-clap. At firſt he bore 
them; but in two or three minutes I perceived his 
countenance change; and, for fear that any accident 
ſhould happen to him, I begg'd he would retire. He 
was no ſooner returned home, than his ſenſes fail'd 
him, and he was ſeized with a moſt violent fit. His 
convulſions were takenoff with ſpirit of hartſhorn ; but 
his reaſon did not return in an — and half. He went 
up- and- down: ſtairs, like one who walks in his ſleep, 
without ſpeaking or knowing any perſon, ſettling his 
papers, taking ſnuff, and offering chairs to all that 
came in. When he was fpoken to, he pronounced 
inarticulate words, which had no connexion of ſenſe. 
When this poor man recovered his reaſon, he felt 
into another fit. His friends told me, that he was 
more affected with this diſtemper when it thunder'd, 
than at any other time; and that if at any time it hap- 


pen'd, which it rarely did, that he then eſcaped, his 


eyes, his countenance, and the confuſion of his ex- 
preſſions, ſufficiently demonſtrated the weakneſs = 
his reaſon, 


The next day I learned from himſelf, that the 
fear of thunder was not the cauſe of his diſeaſe ; but 


that, however, he found a fatal connexion between 
| phænomenon and that diſtemper, with which Provi- 

dence was pleaſed to afflict him. He added, that, 
when the fit ſeized him, he perceived a vapour riſin 
in his breaſt, with ſo much rapidity, that he loſt all 
his ſenſes, beſore he could call for help. 


Such are the obſervations, Sir, which my moments 
of leiſure ſuffer 5 me to make: I ſhould have been 


very 


very glad, if the matter were more 
mined, and my reſearches ore we 
( ſented to you ® hut you ate 
an than any bod 
ficult it is to follow her i in he 

] think myſclf yell 


if the n more * gives ms the — of 
| 1 


